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■««^ 


Ix  preparing  the  first  edition  of  my  Lecturee  on  Practical 
Pharmacy,  my  thought  was  simply  to  reproduce  in  print 
such  matter  as  I  had  been  in  the  habit  of  communicating  to 
my  class  of  students  at  the  College  of  Medicine  in  Newcastle. 
I  felt  that  while  I  was  speaking  through  printed  pages, 
I  was  still  lecturing,  though  to  a  much  larger  class,  and  I 
had  not  realized,  what  has  since  become  evident  to  me,  that 
lectures  in  print  should  be  available  as  a  work  of  reference. 
I  have  myself  frequently  experienced  difficulty  in  turning 
readily  to  information  which  I  knew  was  contained  in  my 
pages.  In  preparing  the  present  edition,  I  have  kept  in  view 
the  aim  that  it  should  not  only  be  readable  and  instructive 
to  the  student,  but  should  be  readily  made  to  yield  the 
information  it  contains  at  the  moment  required.  This  I 
have  endeavoured  to  accomplish  by  largely  increasing  the 
Index ;  by  inserting  here  and  there  small  items  of  useful 
information  throughout  the  lectures ;  and  by  adding,  as  an 
Appendix,  a  few  tables  of  useful  matter.  While  the  general 
plan  of  the  work  has  been  retained,  the  whole  has  imdergone 
a  caiefol  revision ;  and  a  few  alterations  have  been  made  which 


experience  suggeBted,  notably  the  addition  of  abbreviated 
tormulse  of  tbe  phannaoopoeial  preparations  at  the  head  of 
the  respective  paragraphs  in  which  they  are  commented  on, 
it  being  convenient  to  have  at  hand  the  proportions  as  well 
as  the  list  of  ingredients  under  consideration.  At  the 
suggestion  of  several  students  I  have  concluded  to  place  all 
the  fac-similes  of  prescriptions  at  the  end  of  the  volume,  for 
the  sake  of  diminishing  the  temptation  to  tiim  to  the  printed 
commentary  before  all  the  instruction  has  been  extractwl 
flpm  the  fac-siraile  which  it  is  capable  of  yielding.  It 
haa  been  thought  desirable  to  avoid  any  considerable  increase 
in  the  size  of  the  volume,  and  with  the  view  of  doing  this 
without  excluding  necessary  additions,  I  have  curtailed 
the  lectures  on  Special  Pharmacy — lectures  which  were 
originally  intended  aa  examples  of,  and  incentives  to,  the 
experimental  study  of  pharmaceutical  problems.  With  the 
progress  of  pharmaceutical  study,  this  object  has  become 
lees  important ;  consequently  I  have  cut  out  the  details  of 
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have  carried  out  to  anything  like  a  Batisfaotory  issue  this 
part  of  my  task,  would  have  involved  the  expenditure 
of  more  time  and  spaoe  than  I  have  had  at  my  command. 

« 

The  reduction    in    the  numbei^   of    formulae,   the   simpli- 
fication   of    their    characters,    the    elimination    of    useless 
matters,   and  the    standardizing    of   all    potent   remedies, 
are    the    aims    most    worthy   of    the    pharmacist's    study 
and    worL       Something  in  this  direction    has  also  heei^ 
attempted  in  the  chapter  on  Supplementary  Tests,  a  chapter 
which  I  regard  as  of  the  nature  of  a  germ  out  of  whidi 
better  things  may  grow.    The  appended  Table  of  Solubilities 
is  in  a  very  crude  condition,  and  is  almost  entirely  a  com- 
pilation.     The  formulsB  are  not  harmonious,  being  copies  in 
most  cases  without  alteration  from  the  different  sources  of 
information    where    I     sought    the    statements    regarding 
solubilities;   but  I  do  not  think  the  discordance  in  their 
forms  will  stand  in  the  way  of  their  utility  to  the  prac- 
tical worker,  and  as  I  have  so  frequently  found  convenience 
from  a  much  shorter  compilation  of  the  same  nature,  I 
have  thought  it  better  to  add  it  in  its  crude  state  than 
omit  it  from  want  of  time  to  make  it  more  creditable. 


• 


Xewcastle-on-Tynb, 
3/tt//,  1883. 
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PRACTICAL   PHARMACY. 


LECTUEE    I. 

IntTodaction— Division  of  Subject — Temperature  for  Drying  Vegetables — 
••  Vital  Zone  "—Drying  Closeta— Rate  of  Evaporation  at  x""  Fahr.— Air 
Contains  Aq. — Latent  Heat  of  Steam — Evaporation  over  Oil  of  Vitriol — 
Use  of  Quicklime. 

Pharmacy  may  be  defined  to  be  the  study  of  remedies.  Like 
most  other  sciences  or  arts  of  a  miscellaneous  nature,  it  is  sur- 
rounded by  other  sciences,  more  definite,  and  generally  more 
abstract  in  their  character,  which  take,  piece  by  piece,  large 
sections  from  the  province  of  Pharmacy. 

Materia  Medica,  Therapeutics,  Chemistry,  and  Botany,  com- 
bined into  one  art,  formerly  constituted  Pharmacy,  but  these 
sciences  gradually  becoming  separate,  the  term  Pharmacy  is 
now  applied  to  such  ill-defined  and  imelaimed  ground  as  has 
not  yet  been  appropriated  by  any  of  these  more  abstract 
sciences.  The  duty  of  the  lecturer  on  Pharmacy  is,  therefore, 
to  give  instruction  in  all  the  manifold  subjects  connected  with 
the  preparation  of  remedies,  which  are  not  already  taught,  or 
not  sufficiently  taught  by  the  lecturers  upon  these  previously- 
named  subjects.  To  this  task  I  will  now  devote  myself ;  and, 
in  doing  so,  I  shall  have  to  take  it  for  granted  that  my 
audience  have  acquired  the  ground-work  of  the  sciences  I 
have  enumerated,  and  that  it  is  imnecessary  for  me  to  explain 
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in  ttetail  many  of  the  prinoipleB  and  laws  upon  which  the 
operations  tmder  consideration  depend ;  but,  at  the  same  time, 
I  shall  not  hesitate  to  treat  of  any  branch  which  may  be 
connected  with  my  subject,  though  the  same  may  also  belong 
to  the  province  of  another  lecturer,  I  shall  be  guided  solely 
by  the  desire  to  make  the  subject  clear,  systematic,  and  compre- 
hensive, and  the  information  imparted  practically  useful.  I 
shall  keep  in  mind  that  I  am  addressing  ttudents ;  and  while 
I  remember  that  their  first  object  will  be  to  qualify  themselves 
for  their  examination,  I  will  not  forget  that  their  ultimate 
object  must  be  the  acquirement  of  such  pharmaceutical  know- 
ledge as  will  enable  them  to  carry  on  their  businesB  ^-ith  success 
to  tbemselves  and  satisfaction  to  the  public.  I  shall  not  offer 
any  remarks  upon  the  importance  of  my  subj  ect ;  for  I  do  not 
expect  to  address  any  who  are  not  convinced  of  the  utility  of 
aoquiiing,  by  every  means  within  reach,  a  thorough  knowledge 
of  the  art  which  it  is  my  duty  to  teach.  It  is  not  my  desire 
to  tempt  those  who  would  otherwise  be  indifferent  to  this 
study,  but  rather  to  help  those  who  have  put  their  hands  to  the 
plough,  with  the  determination  to  be  industrious  cultivators 
of  the  province  of  Pharmacy. 

I  shall  count  upon  my  hearers  knowing  beforehand  a  great 
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and  processes  in  operation ;  and  with  the  view  of  ascertaining 

how  far  I  am  successful  in  my  teaching,  I  shall  from  time  to 

time  hold  examinations  of  my  pupils,  devoting  part  of  an 

evening  to  questions  upon  the  subjects  treated  of  in  several 

of  the  preceding  lectures,  and  concluding  with  a  recapitulation 

of  the  matter,  with  the  view  of  enforcing  any  important  points 

which  do  not  appear  to  have  been  sufficiently  apprehended.* 

Practical  Pharmacy  may  be  divided  into  several  sections, 

and  though  perhaps  not  a  strictly  scientific  division  of  the 

subject,  I  have  thought  it  most  convenient  to  treat  it  under 

the  following  heads : — 

Abstract  or  General  Pharmacy, 
Official  Pharmacy, 
Extempore  Pharmacy,  and 
Special  Pharmacy. 

It  may  at  first  sight  appear  inappropriate  to  speak  of  any 
branch  of  an  applied  science  or  art  as  "  abstract ";  neverthe- 
less, it  is  convenient  to  gather  together  under  this  heading  a 
group  of  facts,  principles,  processes,  and  appliances  which  are 
80  far  abstract  that  they  may  be  common  to  a  large  number  of 
oocafiions,  and  in  great  measure  independent  of  the  material 
which  may  at  one  time  or  another  be  subjected  to  our  mani- 
pulation. Thus,  grinding  may  be  said  to  be  an  abstract  pro- 
^  which  will  at  one  time  be  applied  to  tartaric  acid,  and  at 
another  to  jalap  root.  Infusing  is  an  abstract  process,  which 
will  at  one  time  be  applied  to  calumba,  at  another  to  senna, — 
*nd  it  will  facilitate  the  treatment  of  the  whole  subject,  if 
^der  the  head  of  abstract  or  general  processes,  all  those 
otters  are  discussed  which  have  a  wide  applicability. 

Under  the  head  of  Official  Pharmacy  will  be  treated  the 
processes  of  the  Pharmacopooia,  arranged  in  such  groups  as 
naturally  assimilate,  rather  than  in  alphabetical  order,  which 
Would  bring  in  contiguity  many  processes  having  no  natural 

*  To  the  8tndent  reading  these  pages,  it  is  recommended  to  follow  the 
ttme  Bjstem  of  sell-examination. 

1* 
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ooimeation.  The  several  operatioQB  described  in  the  flret 
Bectdon — Abstract  Phannaoy — will  then  be  exemplified,  with 
the  various  modificatioiis  necessary  to  meet  the  requirements 
of  special  ceises. 

Under  the  head  of  Extempore  Pharmacy  vill  be  treated  the 
operations  of  the  dispensing  counter,  many  of  th«m  bearing 
considerable  analogy  to  the  processes  of  the  laboratory,  but  so 
iai  distinct  as  to  require  a  special  experience  for  their  quick, 
Becurat«,  and  satisfactory  performance. 

By  the  term  Special  Phannaoy,  I  intend  to  express  the 
application  of  phannaceutioal  knowledge  to  the  selection  of 
suitable  modes  of  treating  special  or  individual  drugs  for 
obtaining  their  most  desirabje  forms  of  administration.  It 
will  necessarily  require  some  knowledge  of  the  chemical  nature 
of  the  drugs  under  consideration,  and  the  means  by  which  a 
convenient  form  may  be  attained  along  with  uniformity  of 
strength  and  permanence  of  condition. 

Keverting  to  abstract  processes,  they  may  bo  classified 
aooording  to  their  objects,  and  the  mode  in  which  that  object 
ifi  to  be  accomplished. 

First,  The  division  of  a  substance  into  smaller  particles  of  a 
like  nature,  and  the  separation  of  finely-divided  ftvm  coarse 
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will  leave  a  oonsiderable  number  of  prooeeses  unclassified, 
including  distillation,  sublimation,  calcination,  &o.  All  these 
processes  are  essentially  simple  in  their  nature  ;  they  are  ele- 
ments out  of  which  we  have  to  construct  the  complex  processes 
required  for  the  preparation  of  many  pharmaceutical  products. 
In  the  second  division,  these, elementary  operations  will  be 
used  together  in  various  degrees  of  complexity,  up  to  the 
elaborate  processes  involved  in  the  production  of  some  of 
the  organic  acids  and  alkaloids.  We  will  commence  with  the 
reduction  of  massive  materials  into  the  state  of  powder. 

Inorganic  substances,  such  as  native  minerals  and  salts,  may 
generally  be  submitted  to  bruising  or  grinding  without  any 
preparation;  but  articles  of  vegetable  materia  medica  will 
generally  require  to  be  dried,  and  we  will  first  briefly  consider 
the  various  appliances  which  have  been  devised  for  drying, 
together  with  general  precautions  requisite  to  avoid  injury  of 
the  substance  imder  treatment. 

Drying. 

In  tropical  countries,  little  else  is  necessary  to  insure  satis- 
factory desiccation  than  exposure  to  the  air  and  sunshine^  but 
in  our  own  humid  climate  that  cannot  be  trusted.  Warmth 
and  mcHsture  are  the  essential  conditions  of  rapid  change  in 
organised  bodies.  .There  is  a  zone  of  temperature  which  may 
be  called  the  vital  zone,  within  which  the  functions  of  animal 
and  vegetable  life  are  possible.  The  freezing  and  the  boiling 
points  oi  water  may  be  considered  the  limits  of  active  life, 
though  in  some  recent  experiments  by  Grace  Calvei't,  reported 
in  the  Pharmaceutical  Journal  of  2nd  September,  1871,  satis- 
factory evidence  has  been  found  that  infusorial  life  is  capable*^ 
ci  withstanding  a  heat  of  300*^  Fahr.  in  infusions  contained  in 
h»TBetically  sealed  tubes,  capable  of  bearing  such  a  pressure 
as  is  involved  by  subjecting  watery  fluids  to  this  temperature. 
He  experimented  upon  solutions  of  sugar  and  of  gelatine,  and 
infusions  of  hay  and  of  putrid  meat ;  and  in  all  cases  f ouno 
that  a  temperature  of  212°  Fahr.  was  insufficient  to  destroy  the 


infuBorial  life  willed  had  made  its  appearance  bj  keeping  thoee 
liquors  in  oontact  with  the  air ;  and  that  in  all  caees,  except 
the  solution  of  gelatine,  they  continued  in  diminished  propor- 
tion eren  after  300"  Fahr.  had  been  reaohed,  but  that  in  all  coses 
a  tempeiatiu^  of  400°  Fahr.  was  sufficient  to  efFect  the  total 
disappearance  of  vitality.  Accoiding  to  tiiese  observations, 
tiie  infusorial  fungi  are  most  readily  destroyed,  a  temperature 
of  212°  Fahr.  being  fatal  to  them ;  and  the  vibrios  the  least 
readily  destroyed,  tbeir  vitality  continuing  in  solutions  exposed 
to  300°  Fahr.,  but  not  in  those  heated  to  400°  Fahr.  He  also 
found  intense  cold  incapable  of  destroying  these  low  forme  of 
protoplasmic  life ;  a  liquor  oontaining  microzima  and  vibrios,  on 
being  frozen  and  retained  for  twenty  hours  at  temperatures 
ranging  between  32°  Fahr.  and  15°  Fahr.,  still  displayed  living 
animalculee  on  being  melted,  and  the  movements,  which  were 
languid  on  the  first  thawing  of  the  ice,  resumed  their  wonted 
energy  in  the  course  of  a  oouple  of  hours. 

But  though  he  has  shown  that  the  animaloulro  did  not  lose 
their  vitality,  we  have  other  evidence  that  the  life  was  in  a 
condition  which  we  may  call  latent  at  the  lower  temperature, 
and  it  is  not  unlikely  that  the  same  may  be  the  case  when  the 
temperature  is  above  212°  Fahr. — ^that  functions  are  languid, 
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heat  without  injury.  A  little  above  100°  Fahr.  we  begin  to 
find  changes  which  are  liable  to  affect  more  or  less  the  pro- 
perties of  the  body  subjected  to  it.  At  140°  Fahr.  starch,  in 
the  presence  of  water^  swells  and  becomes  soluble.  At  the  same 
temperature  albumen  coagulates ;  between  this  and  the  boil- 
ing-point many  vegetable  substances  of  a  complex  nature  also 
undergo  changes.  If,  therefore,  we  set  down  90°  Fahr.  as  the 
lowest  temperature  to  which  vegetables  can  be  continuously 
subjected  in  the  presence  of  moisture  without  undergoing 
fermentation,  and  140°  Fahr.  as  the  point  at  which  danger  from 
over-heating  conmiences,  we  have  indications  of  the  suitable 
range  within  which  all  ordinary  processes  of  vegetable  desicca- 
tion may  be  performed. 
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It  must  not  be  supposed,  however,  that  temperatures  both 
above  and  below  those  bracketed  are  not  on  many  occa- 
sions both  safe  and  desirable.  I  have  indicated  90°  Fahr. 
and  140°  Fahr.  as  the  points  within  which  almost  anything 
may  be  safely  trusted,  and  wish  to  impress  upon  you  that 
the  usual  heat  of  sunshine  in  the  open  air  is  much  too  low 
for  advantageoos  work.  It  simply  brings  the  material  into 
the  zone  of  most  active  organic  change,  the  conditions  for 


the  greatest  perfection  of  vegetable  life  being  alBO  those  of 
most  rapid  deBtniotion  wben  the  \ital  action  has  been  inter- 
rupted. Coiumou  herbe  are  frequently  dried  by  being  hung 
from  the  ceiling  of  a  warm,  dry  room,  but  where  a  large 
quantity  has  to  be  reduced  to  drynesa  in  a  short  space  of  time, 
it  becomes  necessary  to  have  recourse  to  special  arrangements. 
In  the  drying  rooms  connected  with  drug-mills  it  is  usual  to 
spread  the  herbs,  &c.,  upon  trays  heated  by  steam-pipes,  the 
waste  steam  from  the  engine  which  drivee  the  mill  bmng  a 
cheap  and  convenient  mode  of  applying  a  heat  a  little  under 
the  boiling  point.  The  usual  forms  of  drying  closets,  in  addition 
to  providing  the  heat  requisite  for  evaporation,  are  so  arranged 
as  to  cause  a  rapid  current  of  air  over  the  moist  materials.  The 
accompanying  Bketch  (Ir'ig.  1)  will  show  the  arrangement.  A  is 
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arrows  show  the  direction  of  the  ourrent  of  air.  As  the  fire 
draws  all  its  air  from  the  closet,  it  insures  a  sufficient  venti- 
lation, and  as  all  the  air  which  enters  the  closet  has  to  pass 
up  the  flue  E,  which  is  kept  hot  by  its  contiguity  to  the  fire 
and  the  chimney,  its  condition,  being  clean,  warm,  and  dry,  is 
most  favourable  for  promoting  evaporation.  The  illustration 
represents  the  shelves  arranged  to  cause  a  serpentine  passage 
of  the  air  over  the  trays. 

Many  modifications  of  this  arrangement  have  been  contrived 
to  suit  special  conditions.  I  will  only  draw  your  attention  to 
one  which  I  have  devised  myself,  and  which  will  probably  be 
found  suitable  for  the  operations  which  most  of  you  will  have 
to  perform  in  the  discharge  of  your  duties  as  pharmaceutical 
or  dispensing  chemists. 

It  consists  of  a  series  of  trays  of  thin  iron-plate,  so  con- 
structed as  to  pack  away  within  one  another  when  out  of  use, 
thus  being  convenient  from  its  economy  of  space,  especially  for 
the  use  of  those  who  have  not  daily  occasion  for  its  services. 
When  put  in  operation,  the  lowest  tray,  which  is  also  the 
smallest,  is  heated  by  a  row  of  small  gas  jets  placed  at  one  end, 
at  which  end  there  are  also  perforations  to  admit  air ;  the  edges 
of  the  tray  being  about  two  inches  high,  the  next  tray  may  be 
placed  upon  it,  leaving  space  enough  for  the  moist  material 
and  the  current  of  air  which  is  to  play  over  it.     The  second 
tray  has  similar  perforations  to  those  in  the  first,  but  placed  at 
the  other  end,  so  that  the  air  has  to  pass  over  the  whole  length 
of  the  first  tray  before  it  can  ascend  through  the  openings  in 
the  bottom  of  the  second.     A  third,  fourth,  and  fifth  tray  may 
be  added,  if  required,  taking  care  that  the  openings  are  in 
alternate  ends,  so  as  to  ensure  a  serpentine  channel  for  the 
heated  air.     I  do  not  suggest  this  as  an  arrangement  suitable 
for  those  who  have  desiccation  continuously  going  forward,  but 
for  the  occasional  use  of  the  pharmaceutical  chemist  it  will  be 
found  to  have  the  following  advantages : — 

It  is  packed  away  in  small  space  when  not  required,  and  may 
be  set  in  operation  at  a  minute's  notice.      It  is  equally  con- 
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Tenient  for  a  single  tray,  or  for  two  or  three  trays,  full  of 
material,  aooording  to  the  requlremeDts  of  the  operation  in 
hand.  The  heat  is  easily  regulated  by  increasing  or  diminiah- 
ing  the  supply  of  gas. 

Green  herbs,  such  as  conium,  hyoscyaraxis,  and  digitalis, 
should  be  dried  at  a  temperature  not  exceeding  120°  Fahr. 
It  is,  perhaps,  to  be  regretted  that  the  Pharmacopceia  does 
not  now  give  any  instructions  for  the  drying  of  articles 
of  vegetable  materia  medica.  But  we  have  various  autho- 
rities for  stating  that  the  temperature  I  have  just  indicated 
— 120°  Fahr. — should  not  be  exceeded  in  the  case  of  the  mora 
delicate  materials ;  and  as  it  is  important  that  they  should  not 
long  remun  warm  and  moist,  it  is  desirable  that  the  tempera- 
ture should  not  be  lower  than  is  required  to  insure  their 
safety.  On  referring  to  the  table*  of  the  rate  of  evaporation 
of  water  at  different  temperatures,  it  will  be  seen  that  it  takes 
twice  as  long  to  evaporate  a  given  quantity  of  water  at  100° 
Fahr.  as  it  does  at  125°  Fahr.,  and  it  takes  four  times  as  long 
to  evaporate  the  same  at  79°  Fahr.  Various  other  oiroum- 
stanoes,  however,  have  a  great  influence  upon  the  rate  of 
evaporation, — ^most  notably  the  percentage  of  moisture  in  the 
air,  and  the  rapidity  with  which  the  air  in  oontact  with  the 
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Under  natural  circumstances,  air  is  never  quite  dry  ;  it  most 
nearly  approaches  this  condition  at  low  temperatures,  but  even 
at  the  freezing  point  100  cubic  inches  of  air  will  retain  -yh} 
of  a  grain  of  water.  We  may  also  say  that  every  material 
has  a  certain  affinity  for  water,  and  the  relation  between  the 
afl^ty  of  a  given  material  for  moisture  and  the  percentage 
of  moisture  in  the  air  will  determine  whether  that  given  sub- 
stance under  these  circumstances  will  lose  or  gain  moisture. 

Exp. — Two  sheets  of  paper  of  the  same  nature  in  every 
respect,  except  that  one  is  almost  absolutely  dry  and  the  other 
palpably  moist,  when  exposed  to  the  air,  one  will  gain  and  the 
other  lose  moisture,  provided  the  air  is  in  anything  like  a 
normal  condition  ;  but  the  air  might  be  so  moist  that  the  moist 
paper  would  not  part  with  any  moisture,  or  it  might  be  so  dry 
that  the  dry  paper  could  not  absorb  any.  Either  of  these  latter 
conditions,  however,  would  only  continue  so  long  as  the  tem- 
perature remained  steady ;  a  fall  in  the  temperature  would 
enable  the  dry  paper  to  absorb  moisture  ;  a  rise  would  cause 
the  moist  one  to  part  with  some.  To  illustrate  this  action  with 
pharmaceutical  materials,  I  weighed  out  two  portions  of  senna 
from  the  same  drawer;  each  weighed  exactly  60  grams*  ( =  771 
grains)  in  the  condition  of  approximate  dryness  which  senna 
possesses  under  ordinary  keeping.  One  of  these  was  kept 
upon  the  drying  trays  for  ten  hours,  the  other  exposed  to  the 
damp  atmosphere  of  the  cellar.  Two  portions  of  squill  root 
of  a  like  weight  were  subjected  to  the  same  treatment. 
During  the  ten  hours'  drying  the  senna  lost  58  grains  and  the 
squill  62  grains.  During  the  ten  hours'  exposure  to  the  damp 
atmosphere  the  senna  gained  19  grains  and  the  squill  10  grains. 
Daring  three  days'  exposure  the  senna  had  made  a  total 
increase  in  weight  of  60  grains  and  the  squill  of  30  grains ; 
and  to  show  that  the  gaining  or  losing  of  moisture  by  the 

*  A  friendly  critic  has  suggested  that  I  should  not  mix  up  the  use  of  grams 
and  grains  in  one  experiment.  It  was  by  chance  that  a  50 -gram  weight 
was  used  in  the  first  instance,  and  the  retention  of  the  same  was  with  the  view 
of  aToiding  the  probability  of  the  numbers  g^ven  being  taken  as  generally 
applicable. 
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exposure  of  a  given  Bubstance  to  tbe  air  is  determined  by  tbe 
relation  wbicb  subsists  between  tbe  degree  of  moisture  of  tbat 
substance  and  the  moisture  of  the  air,  we  now  take  tbese  two 
samples  of  senna,  tbe  one  palpably  damp,  and  tbe  oUier 
unusually  dry,  and  expose  tbem  on  sheets  of  paper  to  the  air 
of  the  lecttu«-room.  An  interval  of  half  an  hour  having 
elapsed,  the  damp  senna  bad  lost  10  grains,  and  the  veiy  diy 
senna  bad  gained  10  grains,  by  exposure  to  the  same  atmo- 
sphere under  tbe  same  circumstances ;  and  no  doubt  a 
continued  exposure  there  would  in  a  short  while  result  in  the 
two  samples  becoming  just  equally  moist — the  exact  degree  of 
moisture  ultimately  attained  being  determined  by  tbe  relation 
borne  by  the  hygroscopic  power  of  senna  to  the  temp^ature  and 
hygrostatic  condition  of  the  atmosphere.  These  experiments 
make  no  pretensions  to  precise  accuracy,  yet  it  is  worthy  of  a 
passing  note  that  the  difference  between  tbe  damp  senna  and 
tbat  which  was  dried  till  it  became  crisp  amounts  to  118  grains 
of  water,  and  that  the  squiU  root,  which  we  usually  regard  as 
having  a  remarkable  affinity  for  water,  ouly  differs  to  tbe 
extent  of  92  grains.  As  the  sc^uill,  especially  when  pow- 
dered, becomes  sticky  if  slightly  damp,  our  attention  is 
drawn   to  the  fact  that  powdered  squill   absorbs  moisture 
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be  ccmtained  in  100  cubic  inches  under  a  pressure  of  about  two 
atmospheres,  but  that  pressure  would  fail  to  bring  any  portion 
of  it  back  to  the  liquid  form  so  long  as  the  temperature  did  not 
fall  below  248°  Fahr. 

The  quantity  of  water  given  in  each  case  makes  the  air  quite 
saturated,  and  it  is  only  when  far  removed  from  this  point  that 
evaporation  can  be  conducted  at  all  advantageously.  A  glance 
at  the  table  will  show  how  enormously  the  rise  of  a  few  degrees 
increases  the  desiccating  power  of  the  air,  and  where  economy 
of  time  is  important,  how  great  is  the  inducement  to  use  as 
high  a  heat  as  possible ;  and  since  hot  air  soon  becomes  charged 
with  moisture  when  in  contact  with  wet  materials,  how  impor- 
tant it  is  to  keep  up  a  constant  current,  so  that  there  is  always 
a  thirsty  atmosphere  replacing  the  moist  before  it  becomes 
saturated.  AIL  this  necessity  for  heat  could  not  exist  unless 
the  heat  were  in  some  sense  ^^  consimied,"  and  in  this  instance 
it  disappears  in  the  form  of  latent  heat.  The  quantity  thus 
consumed  in  converting  water  into  steam  varies  slightly  accord- 
ing to  the  temperature  at  which  evaporation  is  taking  place ; 
but  at  the  boiling  point,  the  quantity  required  to  convert  1  lb. 
of  water  into  1  lb.  of  steam  of  the  same  temperature  would  be 
sufficient  to  raise  it  to  1 178°  Fahr.,  or  to  a  bright  red  heat,  had 
it  been  a  fixed  body  incapable  of  converting  sensible  into 
latent  heat ;  or,  in  other  words,  it  would  have  sufficed  to  raise 
about  8  lbs.  of  water  from  60°  Fahr.  to  the  boiling  point. 

It  has  commonly  been  stated  that  water  requires  the  same 
quantity  of  heat  to  convert  it  into  vapour  at  whatever  tempera- 
ture the  evaporation  takes  place,  the  quantity  of  latent  heat  of 
a  vapour  being  greater  at  low  than  at  high  temperatures ;  but 
more  recent  researches  have  shown  that  this  is  not  strictly  true, 
as  will  be  seen  by  a  reference  to  the  table  of  latent  heat  of 
water  vapour : — 


F. 

Latent.        Total. 

F. 

Latent. 

Total. 

32 

+    1090    =    1122 

302 

+    903 

=    1205 

122 

+    1027    =    1149 

392 

+    840 

=    1232 

212 

+     966    =    1178 

482 

+    774 

=    1256 

From  Rer/nault  in  Gmefhi. 
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Here  you  will  observe  that  water  evaporating  at  the  freezing 
point,  where  it  is  only  supplied  with  32°  Fahr.  of  sensible  heat, 
absorbs  1090"  Fohr.  of  latent  heat,  making  a  total  of  1122° 
Fahr.  But  at  the  boiling  point,  where  it  acqmree  212°  Fabr. 
of  sensible  beat,  it  only  renders  966°  Fahr.  latent,  the  total  in 
this  instance  being  1178°FahT.  And  that  when  boiling  under 
high  pressure,  when  it  acquires  482°  Fahr,  of  sensible  beat, 
there  are  only  774°  Fahr.  rendered  latent,  the  total  increasing 
dightly  with  the  rise  in  temperature  at  which  the  conversion 
into  vapour  takes  place.  This  oonsumption  of  heat  in  evapora- 
tion causes  considerable  reduction  of  temperature  in  the  air 
passing  through  a  drj-ing  doset,  except  when  the  material  is 
nearly  dry,  or  of  such  a  nature  as  does  not  permit  rapid  evapo- 
ration. The  long  serpentine  course  of  the  air  is  less  advan- 
tageous when  there  is  a  considerable  bulk  of  fresh  herbs,  the 
evaporation  from  which  is  so  rapid  that  air  entering  at  as  high 
a  temperature  as  can  be  permitted,  becomes  cooler  than  is 
advantageous  before  it  passes  over  the  last  tray. 

Substances  which  are  difficult  to  dry  without  injury  are 
sometimes  placed  in  vacuo  over  oil  of  vitriol.  The  absence  of 
atmospheric  pressure  verj'  much  expedites  the  volatilization  of 
the  moisture,  and  the  oil  of  vitriol  absorbs  the  wat«ry  vapour 
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is  very  convenient  for  keeping  powdered  squill  in  good  condi- 
tion, which  otherwise  is  so  liable  to  become  damp  and  sticky. 
It  is  also  advantageous  for  the  preservation  of  powdered  ergot 
and  other  drugs  which  are  apt  to  be  injured  by  animalculse  or 
mould.  For  larger  bulks  of  drugs  tin  canisters  may  be  con- 
veniently used,  and  dryness  maintained  by  including  iei  card 
"box  containing  a  lump  of  quicklime,  and  renewing  the  latter 
when  it  becomes  completely  hydrated.  Thorough  desiccation 
affords  the  greatest  protection  against  this  source  of  injury. 
The  fact  is,  that  like  larger  beings,  the  microscopic  animals 
and  plants  find  it  very  dry  work  living  without  water,  so  they 
die  and  allow  the  ergot  to  enjoy  its  existence  in  peace. 

Questions  for  Self-Examination.* 

What  changes  do  moist  vegetables  imdergo  by  keeping  ? 

At  what  temperatures  do  these  changes  proceed  most 
rapidly  P 

The  most  palpable  change  in  a  vegetable  by  drying  being 
loss  of  water,  what  other  changes  may  it  undergo  ? 

What  is  generally  the  most  desirable  heat  for  drying 
v^etables  f 

Does  change  in  temperature  make  much  difference  in  the 
rate  of  evaporation  P 

What  other  circimistances  besides  change  in  temperature 
aSect  the  rate  of  evaporation  P 

What  becomes  of  the  heat  used  in  drying  a  moist  substance  P 

Is  the  same  quantity  of  heat  lost  in  vaporizing  water  at  all 
temperatures  P 

Recapitulation. 

Herbs,  &c.,  if  kept  moist,  are  liable  to  be  affected  by 
fermentation,  mouldiness,  and  slow  decay. 
The  two  former  of  these  changes  are  most  rapid  at  about 

•  The  student  is  recommended,  after  reading  a  lecture,  to  test  his  know- 
ledge of  the  matter  by  endeavouring  to  answer  these  questions,  and  then  to 
compare  his  answers  with  the  recapitulation  which  follows,  or,  if  necessary, 
with  the  sabstance  of  the  lecture  itself. 
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70°  to  90°  Fahr.,  and  may  be  conndered  to  cease  below  32° 
Ffthr.  and  above  212°  Fahr. 

Vegetables,  in  being  dried,  lose  water  and  volatile  oils. 

Some  of  their  constituents  may  undergo  oxidation,  such 
aa  oils,  resins,  alkaloids,  or  adds.  Starch  may  be  rendered 
soluble.     Albumen  may  be  rendered  insoluble. 

The  most  generally  desirable  heat  for  drj'ing  vegetables  is 
just  above  the  fermenting  zone,  say  100''  to  120°  Fahr. 
The  rate  of  evaporation  increases  in  a  high  ratio  with  increase 
of  heat,  but  is  also  affected  by  the  dryness  of  the  air  and 
speed  of  its  motion,  by  the  pressure  of  the  atmosphere,  and 
by  the  compactness  and  hygroscopic  properties  of  the  moist 
material. 

In  oonverting  water  into  vapour,  about  1000°  Fahr.  become 
latent;  but  the  qxuuQtity  varies  with  the  temperature  at  which 
evaporation  takes  place,  the  siun  of  the  Intent  and  sensible 
heat  being  1122°  Fahr.  at  32°  Fahr.,  and  increasing  a  little 
as  the  temperature  rises. 
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COMMINUTION. 


Slicinsr  Freeh  Roots — Catting  Hard  Woods— Specie jj— Rule  for  Degree  of 
Comminution — Bruising  and  Grinding — Steel  Mills — Stone  Mills — 
Sifting— Effects  of  Powdering— Experiment  on  Starch — Washing — 
Powdering  Red  Oxide  of  Mercury— Camphor. 

Almost  every  soM  substance  used  in  medicine  requires  at 
some  time  to  undergo  mechanical  division,  either  to  fit  it  for 
direct  medicinal  use,  or  for  some  subsequent  process.  The 
Mture  of  this  mechanical  division,  and  the  means  by  which  it 
is  effected,  will  vary  very  much  according  to  the  physical 
nature  of  the  substance  to  be  operated  upon,  its  crude  condi- 
tion before  it  is  subjected  to  comminution,  and  the  degree  to 
^'liich  the  comminution  is  to  be  carried.  The  substance  after 
^tment  will  frequently  not  only  have  changed  its  mechani- 
<*al  condition,  but  also  in  some  degree  its  chemical  composi- 
tion. 

Onr  attention  will  now  be  given  to  the  general  objects  of 
coDuninution,  the  means  of  effecting  it,  and  the  changes  of  a 
ctemical  nature  which  are  apt  to  be  involved. 

To  commence  with  the  most  crude  and  simple  operation, 
^*rtaiii  succulent  vegetables,  such  as  the  bulb  of  squill  and 
^^^  root  of  calumba,  are  sliced  to  promote  their  subse- 
quent drying  and  preservation.  To  avoid  the  loss  of  juice  a 
^^  instrument  should  be  used,  and  to  promote  dr^'ing  the 
cutting  should  be  transverse  to  the  fibrous  and  vascular  tissues 
of  the  plant.  A  blunt  instrument,  by  bruising  the  vessels, 
will  cause  much  loss  of  juice,  and  it  must  abo  be  remembered 
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that  tlie  traBsrerse  section,  while  it  most  promotes  desiccatioii, 
alao  endangers  the  loss  of  juice  more  titan  a  longitudinal 
diTiBion,  -which,  while  it  may  reduce  the  Bubstance  to  equall; 
small  particles,  does  not  to  the  same  extent  lay  the  vessels  of 
the  plant  open. 

You  will  appreciate  this  difference  if  you  count  the  number 
of  cells  laid  open  in  an  equal  surface  of  the  two  sections 
oi  a  dicotyledonous  stem.  You  will  find  the  structure  fully 
described  in  "  Bentley's  Botany,"  from  which  woit  the  fol- 
lowing engravings  are  taken. 

Fig.  2. 


Tnnimrae  Seetion  of  «  DieotyledoDtnu  Stem  flum  jeua  dd. 
Fig.  3. 
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the  same  time  the  roots  ore  not  so  bulky  as  to  require  division 
to  promote  their  desiccation. 

If,  on  the  other  hand,  the  object  is  to  reduce  a  vegetable 
sul)etance  to  a  condition  suitable  for  expressing  its  juices,  the 
more  completely  the  vessels  are  opened  and  torn  asunder  the 
better ;  but  even  in  this  case  it  will  be  readily  seen  that  a 
trajisverse  section  will  most  facilitate  the  expression  of  the 
juice.     The  instruments  used  in  slicing  vegetables  are  gene- 
rally of  the  simplest  possible  nature,  and  are  no  doubt  familiar 
to  you  all.     Common  pruning  shears  are  very  convenient  for 
the  smallest  operations  of  this  kind.     There  are  sundry  forms 
of  root  knives  or  choppers,  which  are  suitable  for  working 
on  rather  larger  quantities  or  more  bulky  materials,  the  object 
teing  to  gain  power  by  the  use  of  a  long  lever,  which  consti- 
tates  the  handle  of  the  knife,  while  the  short  arm  of  the  lever 
lonns  the  hinge  which  fixes  the  knife  to  the  block  supporting 
tlie  sabstanoe  to  be  cut ;  the  support  is  advantageously  curved 
to  prevent  the  root  from  slipping  under  the  edge  of  the  cutter. 
Vith  any  of  these  appliances  the  task  of  reducing  woody 
Biaterialfl  to  slices  is  very  laborious,  and  when  required  to  be 
F^ormed  on  the  large  scale,  recourse  is  generally  had  to  a 
lathe  and  turners'  tools,  as  in  the  case  of  quassia,  guaiacxmi,  &c. ; 
but  as  this  does  not  come  within  the  province  of  the  pharma- 
ceutist, it  is  not  necessary  to  enlarge  upon  the  subject. 

Diy  substances  which  have  been  reduced  by  slicing,  when 
^nipared  with  those  which  have  been  comminuted  to  an 
equal  degree  by  other  means,  such  as  crushing  in  a  mortar  or 
Diill,  will  be  found  to  be  more  free  from  dust,  consequently 
^  more  readily  produce  a  clear  infusion  or  decoction  if 
required  for  that  purpose.  They  are  also  more  readily  pene- 
trated by  the  water. 

It  was  formerly  the  custom  to  sell  chopped  herbs,  either 

mixed  together  or  separate,  under  the  name  of  species,  from 

which  herb  teas,  &c.,  were  to  be  prepared ;  and  though  it  is 

often  convenient  to  have  the  materials  for  an  infusion  or 

decoction  ready  for  its  speedy  preparation,  it  is  not  desirable 
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to  have  sundry  ingredients  mixed  together,  unless  they  oon  be 
suitably  reduced  to  a  rough  powder,  as  materials  in  a  coarser 
state  of  division — espedaUy  if  part  is  fine  and  part  rough — 
will  not  long  oontdnue  to  be  uniformly  mixed.  If  so  fine  a 
state  of  division  is  not  deeirable,  the  species  should  be  put  up 
in  packets  suitable  for  making  a  definite  quantity  of  the  re- 
snlting  liquor — say  a  pint  or  a  quart — each  ingredient  being 
weighed  into  each  packet  to  insure  uniformity.  The  degree 
to  which  comminution  is  to  be  carried  for  any  particular  dusa 
of  purposes  cannot  be  fixed,  but  two  or  three  principles  may 
be  stated  which  have  a  general  bearing  upon  the  qi^estioa. 

The  more  compact  a  material  is  the  more  minutely  will  it 
have  to  be  divided  to  secure  a  satisfactory  result. 

The  less  soluble  it  is,  or  that  portion  of  it  is  upon  whidi  its 
activity  depends,  the  higher  state  of  division,  celerta  paribus, 
will  it  require. 

The  less  it  is  capable  of  expanding  under  the  influence  of 
tiie  solvent  the  finer  it  should  be  comminuted.  Thus  vegetable 
subetanoes  generally  swell  more  under  the  iufiuenoe  of  water 
than  under  that  of  spirit,  and  oonaequently  require  to  be  more 
finely  divided  for  making  tinctures  than  for  infusions,  and  as 
hot  water  causes  a  more  rapid  and  complete  expanson  of  the 
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generally  do,  bruising  and  grinding  are  both  frequently  done 
in  the  mortar  by  simple  manual  power,  the  prooess  being  so 
familiar  as  to  require  scarcely  any  notice.  As  I  stated  in  my 
lecture  on  drying,  thorough  desiccation  is  usually  an  essential 
preliminary  to  the  grinding  of  vegetable  matter,  and  I  only 
need  now  to  refer  to  it  as  marking  a  difference  in  the  nature 
of  the  ooarse  and  fine  comminution — ^the  former,  effected  by 
cutting,  being  usually  performed  with  at  least  equal  facility 
upon  the  fresh  herbs,  &c. ;  the  latter,  depending  upon  the 
brittleness  and  friability  of  the  material,  requires  the  removal 
of  the  water  which  adds  so  greatly  to  the  pliability  and  tough- 
ness of  most  organized  structures. 

Steel  mills  are  also  very  useful  and  convenient  for  grinding 
drugs  where  an  impalpable  powder  is  not  essential,  and  they 
have  the  advantage  of  not  requiring  such  absolute  dryness  as 
is  necessary  for  grinding  with  stone,  on  which  aocoimt  pre- 
ference should  be  given  to  them  where  the  material  contains 
active  volatile  matters,  such  as  essential  oils.  The  form  so 
familiar  as  coffee  or  pepper  mills  will  answer  perfectly  for  a 
Tariety  of  purposes.  It  is  essential  to  have  them  so  con- 
strocted  as  to  be  readily  and  thoroughly  cleansed  between 
operations  with  substances  of  different  natures.  After  grind- 
ing taraways  or  aniseed,  the  mill  should  not  only  be  brushed 
out,  bat  exposed  to  the  air,  to  allow  the  evaporation  of  the 
essential  oil  with  which  it  will  have  become  impregnated, 
before  it  can  be  used  for  any  other  material.  Steel  mills  may 
be  considered  applicable  to  vegetable  substances  only,  while 
stamping  mills,  mortars,  and  stone  mills  may  be  used  for  every 
variety  of  materials.  The  stamping  mill  may  be  looked  upon 
simply  as  a  mortar  beaten  by  machinery,  and  is  frequently 
used  as  a  preliminary  to  grinding  imder  stones. 

Stone  mills  are  constructed  upon  two  plans — one  being  the 
form  usually  employed  in  grinding  flour,  consisting  of  two 
horizontal  grindstones,  the  lower  being  fixed,  and  the  upper 
revolving  upon  it.  The  material,  in  a  rough  state,  but  not  in 
large  lumps,  being  placed  in  a  hole  in  the  centre  of  the  upper 
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stone,  is  drawn  in  by  the  motion  of  the  stones,  and  torn  to 
pieces,  gradually  becoming  finer  as  it  progresses  from  the 
centre  to  the  circumference  of  the  stone.  As  it  leaves  the 
stone  it  is  in  a  powder  varying  in  fineness  according  to  the 
nature  of  the  material,  &c. ;  it  may  then  be  sifted,  and  the 
rough  portions  returned  to  the  milL 

The  other  form  of  mill 
more  commonly  used  in  drug 
gruiding,  consists  of  one  or 
two  edge-stones  running  in  a 
trough,  the  general  arrange- 
ment of  which  will  be  best 
understood  by  reference  to 
Pig.  4.  The  stonea  are 
necessarily  thick,  hard,  and 
heavy,  and  usually  run  in  a 
trough  of  cast  iron.  Ton 
will  readily  perceive  that  a 
stone  such  as  that  shown  in 
the  diagram  would  run  in  a 
straight  line  if  free  from 
guiding  power,  and  if  forced  roimd  in  a  small  circle,  such  as 
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will  lerolve  at  about  the  same  velocity  as  it  progreeses,  and 
on  one  rade  of  tliat  line  the  stone  will  tear  the  material  under 
it,  in  oonaequence  of  its  revolving  faater  than  it  progresees, 
and  on  the  other  side  of  that  Hne  it  will  have  the  same  action 
from  revolving  more  slowly  than  it  progresses. 

The  mere  crushing  force  of  the  heavy  stone  rolling  over  the 
material  would  of  itself  reduce  any  brittle  suhstanoe  to  powder, 
hut  tough  and  fibrous  substances  require  a  tearing  action  ae 
well  as  direct  pressure. 

In  grinding  with  the  horizontal  stones,  the  weight  of  the  upper 
stone  is  diffused  over  a  large  surface ;  but  in  the  edge-stone  the 
whole  force  and  weight  are  ooncentrated  upon  a  few  inches. 

It  is  said  to  be  most  economical,  both  of  time  and  mate- 
rial, to  let  grinding  and  sifting  alternate  pretty  frequently, 
and  when  the  whole  is  finished,  if  the  substance  in  hand  be 
not  homc^eneous,  it  ia  necessary  to  mix  the  first  sifting  with 
the  last,  as  the  more  friable  portion  which  passed  through  first 
will  frequently  differ  in  nature  or  in  the  proportion  of  some 
ai^ve  constituent  from  the  more 
fibrous  or  tougher  portion  which  has 
come  through  last.  The  silting  ap- 
paratus is  usually  the  same  aa  the 
familinr  drum-sieve,  and  is  kept  in 
motion  by  the  machinery  whit^  turns 
the  millstones.  A  tray  or  shallow 
lx)x(Fig.  5),Gontaiaing  several  drum- 
sieves,  is  suspended  by  ropes  from  its 
comeiB,  attached  to  the  ceiling.  A 
crank  attached  to  the  bottom  of  the 
bos  causes  it  to  revolve,  not  on  its 
axis,  hut  round  a  fixed  point  in  the 
floor ;  and  as  a  jerking  motion  pro- 
motes the  sifting,  advanti^  is  taken 
of  the  foot  that  a  round  sieve  does  not  move  smoothly  if  loosely 
fitted  into  a  square  hole.  The  cover  of  the  box  has  angular 
holes  to  leoeive  the  sieves,  large  enough  to  allow  of  their 
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being  shuken  from  side  to  side  as  the  box  revolreH  in  the 
horizontal  plane. 

Other  forms  are  sometimes  used  tor  Brtioles  the  consump- 
tion of  which  is  so  large  aa  to  justify  special  Bifting  apparatus. 
A  conical  revolnng  eieve,  such  as  used  in  fiour  mills,  may 
then  be  adopted.  It  consists  of  a  cone  of  wire  gauze  in  a 
sloping  position  with  the  wide  end  higher.  The  sieve  revolves 
in  one  direction,  and  a  system  of  brushes  fitting  its  interior 
revolve  in  the  opposite  direction.  The  material  is  continuously 
supplied  to  the  wide  end  of  the  cone,  and  is  bnished  through 
aa  it  runs  down  ;  only  those  portions  which  are  too  coarse  to 
pass  through  run  out  at  the  narrow  end. 

When  sifting  i>owders  which  are  not  homogeneous  it  is 
necesttary  to  bear  in  mind  the  risk,  I  might  almost  say  the 
certainty,  that  the  first  and  last  portions  to  pass  through  the 
sieve  will  not  he  identical,  and  should  be  mixed  together 
finally  by  Htirring.* 

In  some  cases  it  is  desirable  to  separate  powders  into  par- 
ticles of  about  uniform  size,  which  is  done  by  sifting  through 
two  sieves,  the  coarse  sieve  separating  all  the  particles  above 
a  certain  size,  and  a  fine  sieve  separating  all  those  below  a 
certain  size ;  there  is  thus  obtained  a  sandy  powder  which  is 
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To  obtcdn  the  fine  and  rough  powders,  a  quantity  of  the 
medium  powder  is  sifted  through  a  sieve  considerably  finer 
than  that  it  was  first  passed  through.  All  that  passes  through 
this  second  sieve  is  known  as  fine  powder,  while  that  which 
will  not  go  through  is  the  quality  known  as  rough  powder ; 
but  besides  the  mere  fact  of  its  consisting  of  larger  particles, 
the  particles  are  much  more  uniform  in  size,  and,  as  a  conse- 
quence, it  is  much  less  prone  to  agglomerating  than  either 
the  fine  or  medium  powder. 

Mills   and  sieves,  if  their  use  be  not  confined  to   one 
material,  will  require  thorough  cleaning  between  the  opera- 
tions.    Washing  is  objectionable,  as  the  repeated  wetting  and 
drying  are  destructive  of  the  machinery ;  to  avoid  this  it  is  a 
common  practice  to  grind  and  sift  saw-dust  in  small  successive 
portions  till  it  comes  through  clean — a  practice  which  is  in 
itself  unobjectionable,  but  which,  it  is  said,  led  at  one  time  to 
frequent  adulteration  of  vegetable  powders  with  the  first  por- 
^on  of  saw-dust  which,  having  passed  through  the  mill,  came 
^ut  pretty  strongly  impregnated  with  the  material  last  ground. 
The  frequency  with  which  powders  are  now  subjected  to 
c^hemical  and  microscopical  tests  has  nearly  put  an  end  to 
euch  practices;  but  the  protection  which  we  derive  from  a 
liigher  public  morality  in  some  cases,  and  the  action  of  public 
cmalysts  in  others,  should  not  entirely  take  the  place  of  the 
c^hemical  and  microscopical  examination  of  purchased  powders, 
for  the  purity  of  which  every  pharmacist  should  feel  himself 
"personally  responsible. 

The  legitimate  effect  of  powdering  is,  in  the  majority  of 
cases,  an  increase  in  the  strength  from  loss  of  water,  and  from 
separation  of  inert  matter  in  the  form  of  gruffs,  such  as  the 
fibrous  part  of  ginger  root,  the  woody  part  of  ipecacuanha, 
the  husks  of  mustard  and  cardamom  seeds,  &c.  Others,  again, 
lose  valuable  volatile  matters  ;  powdered  myrrh  never  makes 
80  good  an  emulsion  as  the  soft  cheesy  limips  of  the  crude 
article,  and  cinnamon,  caraways,  &c.,  part  with  essential  oil. 
Saline  matters  are  apt  to  lose  water  of  crystallization,  mainly 
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in  consequence  of  the  drying  which  preoedee  the  grinding.  The 
dimntegration  of  starch,  the  coagulation  of  albuminous  matter, 
the  oxidation  of  some  constituents,  or  the  r^adering  insoluble 
of  others,  are  changes  which  are  liable  to  take  place  from  the 
same  causes,  and  more  liable  in  drugs  which  are  powdered 
than  in  those  which  are  dried  without  being  also  powdered. 

We  have  already  considered  the  increased  facility  for 
extraction  of  soluble  principles  from  vegetable  substanoee 
imparted  by  their  division,  but  a  few  words  more  on  that  sub- 
ject will  be  useful  in  oonnectiou  with  the  changes  produced  by 
grinding.  I  shall  have  to  treat  of  solution,  diffusion,  oamoais, 
&0.,  in  a  subsequent  lecture,  and  cannot  enter  into  these 
queetions  now,  except  just  to  point  out  that  tiie  whole 
vascular  and  cellular  systems  of  plants  contain  deposits  of 
one  kind  or  other,  some  of  which  when  in  solution  will  readily 
pass  through  moist  tissues,  and  others  which,  under  the  same 
oonditions,  wiU  only  pass  with  the  utmost  slowness ;  and 
tliere  are  some  tissues  which  water  will  penetrate  with  the 
greatest  facility,  and  othera  which  are  almost  impenetrable, 
even  when  immersed  for  a  long  time.  As  I  do  not  wish  to 
anticipate  the  matter  of  a  future  discourse,  I  will  only  select 
one  example,  and  demonstrate  the  facts  by  an  experiment. 
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It  rarely  happens  that  any  considerable  numher  of  the 
granules  are  broken  in  grinding  ordinaiy  drugs  {as  may  be 
ascertained  by  filtering  cold  infusions  of  powdered  ginger, 
calumba,  &c.y  and  testing  them  by  the  addition  of  a  drop  of 
tincture  of  iodine),  but  if  the  cells  are  broken  which  contain 
the  starch — and  this  is  always  the  case  in  fine  comminution — 
it  is  much  more  freely  dissolved  in  hot  water  than  is  the  case 
if  the  material  is  roughly  divided,  and  a  comparatively  small 
number  of  starch  cells  laid  open.  You  all  know  how  much  boil- 
ing will  be  borne  by  barley  without  its  being  dissolved,  though 
it  is  about  70  percent,  starch ;  but  if  the  barley  be  first  ground, 
the  bulk  of  it  will  be  dissolved  by  simply  infusing  in  boiling 
water.  Then  we  may  take  an  illustration  in  which  it  is  not 
desirable  to  dissolve  the  starch.  Sarsaparilla  root  contains  its 
active  principles  in  the  bark,  and  its  farina  in  the  pith ;  but 
as  the  latter  renders  the  decoction  no  more  active,  but  more 
prone  to  become  thick  and  mouldy,  the  Pharmacopoeia  now 
directs  the  root  to  be  cut  into  convenient  lengths,  but  not  split 
open,  as  was  formerly  the  custom ;  consequently  we  now  have 
a  decoction  equally  active,  but  less  liable  to  decomposition 
tiiim  formerly. 

For  experiment,  a  sample  of  split  sarsaparilla  boiled  a  few 
minutes  in  water  gave  a  copious  blue  precipitate  with  tinc- 
ture of  iodine,  while  a  decoction  of  the  unsplit  root  was  not 
changed  by  the  addition  of  this  reagent. 

The  case  of  stareh  is  probably  an  extreme  one,  but  there  are 
tiundry  mucilaginous  principles  which  are  not  freely  soluble 
nor  freely  diffusible  when  contained  within  the  cells  of  vege- 
tables, but  which  become  readily  diffused  through  an  infusion 
if  the  comminution  has  been  carried  so  far  as  to  disintegrate 
the  cells  and  expose  their  mucilaginous  contents  to  the  direct 
ocmtact  of  the  water. 

There  are  some  few  instances  in  which  a  material  may  with 
advantage  be  groimd  wet ;  this  was  formerly  done  with  shells, 
ooral,  calamine,  chalk,  &c. ;  but  the  use  of  the  two  former  has 
died  out,  and  the  preparation  of  chalk  does  not  fall  into  the 
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hands  of  the  pharmaceutist,  so  that  the  subject  requires  no 
further  notice  than  to  allude  to  the  process  of  washing,  which 
in  these  coses  takes  the  plaoe  of  sifting.  The  powdered  mate- 
rial being  mixed  with  a  large  bulk  of  water,  is  allowed  to 
settle  for  a  short  time  ;  the  upper  part,  containing  tiie  matter 
in  a  fine  state  of  division,  is  then  decanted,  and  bj  long  repose 
is  allowed  completely  to  deposit  its  oontente,  which  are  sub- 
sequently collected,  drained,  and  dried,  while  the  rough  por- 
tion, which  hod  subsided  rapidly,  is  either  rejected  or  submitted 
to  a  second  trituration.  In  the  case  of  chalk,  of  course,  the 
object  is  to  get  rid  of  sand,  and  the  material  being  of  little 
value,  a  oonsiderable  portion  is  thrown  away ;  but  when  operat- 
ing upon  a  valuable  and  homogeneous  substance,  suoh  as  the 
red  oxide  of  mercury,  the  levigation  may  be  repeated  till 
every  particle  is  reduced  to  a  fine  condition.  Levigation  on 
the  small  scale  is  performed  either  in  a  mortar  or  with  a  slab 
and  muller .  The  minutiffi  of  the  operation  can  only  be  learned 
by  practice,  and  will  differ  according  to  the  material  in  hand. 
The  red  oxide  of  mercury  appears  to  me  to  grind  best  when 
only  moist ;  in  that  condition  it  may  be  readily  made  so  fine 
as  to  lose  almost  entirely  the  glistening  appearance  which  it 
usually  possesses,  and  until  this  is  accomplished  it  is  soaxoely 
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tendency  to  cohere  again  is  to  a  small  extent  increased  until 
the  temperature  falls  again.  Heat  is  the  most  advantageous 
aid  in  powdering  spermaceti,  spirit  hest  in  powdering  camphor. 
There  are  some  circumstances  in  which  the  use  of  spirit  is  not 
desirable  in  the  powdering  of  camphor,  and  then  it  is  well  to 
remember  that  fixed  or  volatile  oils  and  soap  also  have  the 
effect  of  promoting  its  division;  and  as  they  have  not  the 
volatility  of  spirit,  the  powdered  camphor  obtained  by  their 
use  is  not  so  prone  to  agglomeration. 

Questions  for  Self-Ex amination. 

What  are  the  principal  varieties  of  comminution  ? 

What  kinds  of  materials  are  usually  divided  by  cutting  P 

In  what  direction  are  they  best  cut  ? 

What  is  the  most  notable  difference  between  coarse  com- 
minution effected  by  cutting  and  by  bruising  ? 

If  species  are  kept  for  infusions,  &c.,  what  irregularity 
are  they  liable  to  introduce,  and  how  should  it  be  avoided  ? 

What  circumstances  determine  the  degree  of  comminution 
to  which  a  substance  should  be  subjected  in  preparation  for 
maceration  P 

What  classes  of  substances  are  most  necessarily  ground  in 
steel  mills  P 

What  classes  belong  exclusively  to  stone  mills  ? 

In  what  respects  are  powdered  drugs  likely  to  differ  from 
those  which  have  not  been  subjected  to  powdering  P 

What  substances  grind  better  when  not  dry  P 

Recapitulation. 

Comminution  includes  cutting,  bruising,  and  grinding,  the 
first  being  used  for  fresh  vegetables  and  hard  woods,  which 
are  most  advantageously  cut  transversely,  the  product  thus 
obtained  being  less  dusty  than  that  produced  by  bruising. 
Comminution  should  be  carried  further;  the  more  oompsu^t 
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the  material,  the  less  it  expaDcls  in  tlie  solTent  in  whidi  it 
is  to  be  maoffl^ted,  and  the  more  difficulty  there  is  in  dia- 
solving  the  actJYe  matter.  Comminution  should  he  most 
perfect  when  an  insoluhle  drug  is  to  be  administered  in 
Bospension. 

Steel  TnillH  are  advantageouB  for  tough  materials,  vegetables 
oontaJoing  essential  oils,  &c. ;  stone  mills  for  such  as  can  be 
dried  till  tiiey  beoome  friable,  and  for  salts  and  mineral  sab- 
stances.  Powders  are  litely  to  differ  &om  the  massive  drugs 
in  having  less  water,  essential  oil,  or  other  volatile  matter,  and 
in  having  less  woody  fibre  or  ItoBk ;  they  are  more  ready  to 
yield  soluble  matter  to  solvents,  and  are  more  liable  to  aoin- 
dental  or  wilful  impurity. 

Ked  oxide  of  mercury  is  better  ground  damp.  Camphor 
is  most  readily  powdered  by  rubbing  with  a  little  spirit. 
Heat  is  the  most  advautAgeous  aid  in  powdering  spennaoeti. 
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^^*t9es  of  SdationB  in  British  FhannacopoBia— Solation  Defined— Solubilities 
Compared — Solyent  Powers  Oompai«d — Effects  of  Temperature  on  Solu- 
bflity— Presence  of  "  A."  affects  Solubility  of  "  B."— Freezing  Mixtures 
— Bapidity  not  Proportionate  to  Degree  of  Solubility — ^Automatic 
Stining —  Supersaturation. 

Mechanical  divisioii,  if  carried  to  its  utmost,  fails  to  convert  a 
wKd  into  a  fluid.  Tet  we  can  scarcely  look  upon  a  solution 
as  being  other  than  a  solid  body  divided  into  its  ultimate 
molecules  and  mixed  with  the  solvent.  At  the  same  time, 
niany  of  the  phenomena  of  solution  are  such  as  we  do  not 
readily  bring  within  this  simple  mechanical  theory.  A  con- 
sideration of  these  phenomena  will  afford  us  much  interesting 
matter  for  thought,  and  the  pursuit  of  our  calling  affords  us 
many  occasions  in  which  all  the  information  we  can  obtain 
Illative  to  the  theories  or  the  facts  bearing  upon  this  subject 
^  be  acceptable. 

In  looking  over  the  contents  of  the  Pharmacopoeia,  we 
observe  not  only  a  variety  of  operations,  but  a  variety  of  classes 
of  operations  depending  upon  solution,  and  our  time  will  not  be 
Jl  spent  in  glancing  at  each,  with  the  view  of  estimating  the 
subject-matter  of  our  present  study  before  we  go  into  theore- 
tical eonmderations. 

Rrst,  there  is  a  class  of  liquors,  or  "  simple  solutions,"  in 
which  a  solid  substance  is  dissolved  in  a  liquid  which  does 
not  alter  its  composition  or  properties,  but  will,  on  evaporation, 
leave  it  in  the  same  condition  as  before  it  was  dissolved. 

Then  there  are  cases  of  '^  chemical  solution,"  in  which  the 
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body  dissolved  enters  into  a  more  intimate  cnmbiiiation  with 
some  portion  of  the  solvent,  and  is  not  capable  of  being  restored 
to  its  original  oondition  by  simple  ovajioration,  as  in  the  pre- 
paration of  perchloride  of  iron  or  saooharated  solution  of  lime. 

Again,  there  ore  instances  in  which  solution  is  the  means  of 
sepamting  active  from  inert  matter,  as  in  the  case  of  infusions, 
decoctions,  tinctures,  wines,  vinegars,  &c. 

A  fourth  doss,  in  which  chemicals  of  different  degrees 
of  solubility  ore  to  he  separated  from  each  other  by  the 
subsequent  processes  of  precipitation,  crystallization,  or  simple 
washing. 

A  fifth  class,  in  which  a  liquid  is  made  to  dissolve  a  gas, 
as  in  the  preparation  of  solution  of  ammonia,  or  solution 
of  carbonate  of  magnesia. 

And  a  sixth  class,  in  which  one  liquid  is  mode  to  dissolve 
another,  as  in  the  preparation  of  spirit  of  cliloroform  or  lini- 
ment of  mustard. 

You  will  readily  perceive  how  various  must  be  the  prooessee 
Ly  which  these  operations  are  to  be  performed,  how  many 
circumstances  will  influence  the  production  of  solutions  of 
these  very  different  natures,  and  how  often  there  is  scope  for 
the  exercise  of  intellectual  faculties,  and  the  application  of 
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In  simple  solution  the  taste,  odour,  colour,  and  oombining 
powers  remain  the  same,  but  in  chemical  combination  they 
are  generally  quite  changed. 

In  simple  solution,  if  one,  and  only  one  of  the  materials 
nsed  is  volatile  before  the  union,  it  continues  to  be  so  after 
the  nnion,  and  may  be  separated  by  evaporation,  leaving  the 
other  possessed  of  the  same  or  nearly  the  same  properties  as 
before.  Zinc  will  dissolve  in  diluted  sulphuric  acid,  but  the 
acid  cannot  be  separated  again  by  evaporation,  because  it  has 
entered  into  chemical  combination ;  but  sulphate  of  zinc  will 
diasolve  in  water,  and  the  water  may  be  separated  again  by 
evaporation,  because  the  imion  has  been  only  that  of  simple 
solution.  And  to  illustrate  the  difference  between  solution 
and  mixture,'  or  suspension  of  a  material  in  a  liquid,  the 
solution  of  sulphate  of  zinc  may  be  set  at  rest  for  any  length 
of  time  without  subsidence  taking  place.  Though  the  sul- 
phate is  heavier  than  the  water,  the  bottom  of  the  solution 
never  becomes  stronger  by  settling  ;*  had  it  been  a  mechanical 
mixture,  such  as  might  be  made  of  hydrated  oxide  of  zinc  and 
^ter,  a  gradual  subsidence  woidd  have  taken  place. 

It  is  difficult  to  come  to  a  satisfactory  definition  of  solution, 
Wnse  of  there  being  many  exceptions  to  the  simdry  general 
niles  which  form  our  best  guide  to  its  comprehension ;  enough, 
however,  has  been  said  to  give  a  tolerably  correct  idea  of  the 
matter. 

I  will  first  draw  your  attention  to  the  solution  of  solids  in 
liqnids,  and  more  particularly  in  water,  for  when  we  speak  of 
*hody  being  soluble  or  insoluble,  the  statement,  if  not  other- 
^we  indicated,  has  reference  to  water  as  a  solvent.  Its  solvent 
powers  are  more  extensive  than  those  of  any  other  fluid  known. 
There  are  scarcely  any  chemical  compounds,  except  alloys, 

*  In  dense  solutioiLB  whioh  have  been  standing  at  rest  in  dosed  vessels  for 
t  oonaiderable  time,  there  will  sometimes  be  observed  a  stratum  of  lighter 
^iiidon  the  top,  not  resulting  from  any  subsidence,  but  from  the  solvent 
haTing  vaporized  and  reoondensed  upon  the  upper  part  of  the  vessel,  and 
^  nm  down  again,  and  is  found  floating  upon  the  heavier  liquor.  This  is 
n»o^  frequently  seen  when  a  solution  has  been  bottled  while  warm. 
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which  we  have  not  reason  to  believe  are  to  some  extent  soluble 
in  water,  but  the  degree  of  eolubility  is  extremely  various. 
"We  may  take  a  few  examples  as  illostrating  thia  point. 

Chloride  of  silver  is  soluble  in  2,000,000  times  it«  weight  of 
water,  but  not  in  1,000,000, 

Sulphate  of  baryta  is  soluble  in  800,000  times  its  weight  of 
water,  but  not  in  400,000. 

Oxalate  of  lime  requires  about  500,000  parts  of  water. 

Magneaa  is  soluble  in  55,000  parts  of  water. 

And  sulphide  of  oopper  in  950,000  parts. 

Looking  to  the  other  extreme,  we  find  crystallized  chloride 
of  calcium  is  soluble  in  one-fourth  its  weight  of  water,  and 
fused  chloride  of  zinc  in  one-third  of  its  weight  of  water. 

8o  far  I  have  spoken  of  the  oomparative  solubility  of  various 
sabstanoee  in  one  solvent,  viz.,  water. 

It  is  also  interesting  and  instmctive  to  compare  the  solu- 
bility of  a  Bubetanee  in  various  solvents. 

One  part  of  camphor  is  soluble  in — 
1000  of  wafer. 

150  of  water  with  magnesia. 
1  of  alcohol  sp.  gr.  815. 
i  of  chloroform. 
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Sliowing  that  there  is  as  great  a  diversity  in  the  behavioiir 

of  a  sabstanoe  with  sundry  solvents,   as  there  is  in  the 

l)ehavioiir  of  one  solvent  with  sundry  substances. 

It  is  a  general  if  not  a  universal  rule,  that  heavy  solids, 

when  dissolved  in  water,  add  to  both  its  density  and  bulk, 

the  density  of  the  solution  being  usually  a  safe  guid^e  to  the 

percentage  of  the  solid  in  solution.     An  illustration  of  this 

nde  is  found  in  Dalton's  table  of  the  density  of  solutions  of 

caustic  soda. 

DsNsiTT  OP  Solutions  or  Soda.* 


Aqueoos  Sol. 
Sp.  Or. 

2D0 
1-85 
172 
1-63 
1-56 
1-60 


Contaiiii 

percent. 

NaO. 

77-8 
63-6 
63-8 
46-6 
41-2 
36*8 


Boils  at 

Red  heat. 
315*66  C. 
204-44  C. 
148-89  C. 
137-78  C. 
129-44  C. 


The  addition  of  0*1  sp.  gr.  indicating  about  7  per  cent,  of 
-^^O,  the  proportion  being  pretty  constant  throughout  the 
^Me. 

Xhe  table  of  density  of  acetic  acid  illustrates  the  exceptional 
cases. 

ACETIO  AciD.t 


»pt  Or. 

i-OOl 
1-002 
1-004 
lt)10 
lt)15 
1-020 
lt«5 
1-029 
1-040 
1-050 
lt)60 
1-070 
1-0730 


Per  cent,  of  C1H4O4 
Glacial  or  Mono- 
hydrate  of  C4HaOa. 

I 

2 
3 

7 
10 
14 
18 
21 
30 
39 
60 
68 
76 


8p.  Or. 
10732 

10735 
1-0732 

10730 

1-0700 
1-0680 
1-0655 
1-0635 


{ 


Per  cent,  of  C4H4O4 

Glacial  or  Mono- 
hydrate  of  C4HaOg. 

77 

78 
(79 
^80 

81 
(82 
Jto 
(90 

95 

97 

99 

100 


There  are  two  popular  errors  which  I  should  wish  to  caution 
you  against,  which  may  be  refuted  by  an  examination  of  these 


♦  Storer's  **  Dictionary  of  SolubiHties,"  p.  454. 
t  Hohr,  in  Storer,  p.  2. 
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and  other  tables  of  a  similar  nature,  wHch  you  will  find  in 
yoxa  haodbooke,  more  especially  is  Storer'e  "  Dictionary  of 
Solubilities."  * 

I  have  heard  it  repeatedly  Btat«d  that,  if  the  density  o{  a 
BolntioD  is  expressed  in  relation  to  wat«r  as  1000,  1000  being 
subtracted  from  the  denmty,  the  subtrahend  expresses  in 
groins  the  quantity  of  the  solid  in  a  fluid  ounoe.  Now,  if  we 
calculate  from  the  solution  of  soda,  sp.  gr.  150  (saturated  at 
ordinary  temp.),  according  to  the  rule  given  1500—1000  = 
500  grains  of  soda  in  a  fluid  ounoe.  A  fluid  ounoe  of  this 
deuBity  would  weigh  6o6  grains,  which,  at  36*8  per  cent.,  gives 
only  245  grains  in  a  fluid  ounce — the  popular  rule  indicating 
in  this  instance  double  the  true  quantity.  To  make  another 
calculation  &om  the  table  of  den^ty  of  acetic  odd — 

1050— 1000=50  gmns  in  a  fluid  ounce;  hut  a  fluid  ounce 
of  this  density  will  weigh  458  grains,  and  at  39  per  cent.,  as 
indicated  on  the  table,  nill  contain  178  grains  of  acetic  acid. 
Thus  the  rule  indicates  more  than  twice  the  true  quantity  of 
soda,  and  less  than  a  thitd  of  the  true  quantity  of  acetic  acid. 
From  an  inspection  of  this  table  you  will  also  observe  that  the 
addition  of  glacial  acetic  acid  to  water  increases  its  density ; 
and  even  when  the  acid  thus  obtained  has  the  same  density 


SOLUBILITIKS. 

fi 

Chloride  op  Sodium  Solutions.* 

Sp.Or. 

Per  cent,  of  Sol. 

Sp.  Gr. 

Percent,  of  Sol. 

100-725  . 

1 

111-146 

• 

15 

101-450  . 

.         .         .        2 

115107 

• 

20 

102-899  . 

4 

119-228 

• 

25 

105-851  . 

8 

120-433 

• 

26-395  (Sat.) 

107-335  . 

10 

If  we  add  1  part  of  salt  to  99  of  water,  it  will  yield  a  1  per 

it.  solution,  the  density  of  which,  acoording  to  the  table,  is 

1 00-725  ;  but  if  it  had  added  nothing  to  the  bulk  of  the  water, 

iti^  density  would  have  been  101*010,  as  will  be  seen  from  the 

f  c>lIowing  calculation ;  the  solution  under  these  circumstances 

''^oiild,  of  course,  measure  99  and  weigh  100,  its  density  being 

a«  S9 :  100 :  :  100 :  lOl'OlO.     A  similar  calculation  would  give 

tl^e  density  of  a  20  per  cent,  solution  as  125*000  instead  of 

tlxa.t  obtained  by  experiment,  115*107.     Itis  therefore  evident 

tKat,  whether  we  add  1  per  cent,  or  20  per  cent,  of  salt  to 

^ater,  the  bulk  of  the  water  is  increased  by  the  addition. 

No  satisfactory  theory  has  been  propounded  by  which  to 
explain  why  one  salt  should  be  soluble,  and  another  almost 
ttisoluble,  in  the  same  fluid.  Silver,  tin,  zinc,  and  lead  are 
^«Ty  similar  substances,  and  we  cannot  say  why  their  chlorides 
should  include  the  extremes  of  solubility  and  insolubility  in 
^ater. 

But  in  some  other  cases  we  can  trace  what  may  be  a  rule  in 

wnbryo,  namely,  the  much  more  general  solubility  that  exists 

oetween  solids  and  liquids  of  a  similar  nature  or  constitution 

tiian  that  which  exists  between  bodies  of  different  natures. 

The  solubility  of  oils,  resins,  fats,  &c.,  in  other  oils,  spirit,  ether, 

4c.,  and  their  general  insolubility  in  water,  (M^ntrast  with  the 

g^erally  sparing  solubility  of  metallic  salts  in  oils,  ether,  &c., 

Mid  their  generally  free  solubility  in  water.     There  are  also 

^me  groups  of  substances  having  more  or  less  analogy  among 

^emselves,  which  keep  that  analogy  in  their  relationships  to 

solvents.     Thus  the  essential  oils,  having  a  general  and  phy- 

^  analogy,  much  resemble  one  another  in  their  degree  of 
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solubility  in  water  and  other  solvents;  and  the  alkaloids 
agree  in  being  sparingly  solable  in  water,  usually  more  soluble 
in  qiirit,  and  so  on. 

In  the  preceding  oases  we  have  spoken  of  solubility  at  ordi- 
nary temperatures,  and  we  have  next  to  consider  the  influence 
of  change  of  temperature  upon  solution. 

The  general  effect  of  a  rise  in  the  temperature  is  an  increase 
in  the  solubility  of  solid  substances,  and  a  diminution  in  the 
solubility  of  gases.  But  there  are  sundry  exceptions  to  the 
first  section  of  this  rule.  Common  salt  is  just  about  as  soluble 
at  the  freezing  point  as  at  Bummer  heat,  though  at  the  boiling 
point  its  solubility  is  slightly  increased.  Sulphate  of  soda 
increases  in  solubility  rapidly  from  the  freezing  point  up  to 
92°  Fahr.  (33°  C),  about  the  temperature  of  the  body,  at  which 
heat  water  will  dissolve  about  five  times  its  weight  of  the 
ciystallized  sulphate  of  soda,*  but  the  solubility  decreases 
again  as  the  temperature  rises,  till  at  178°  Fahr.  (81°  C), 
when  water  will  take  up  only  about  double  its  weight  of  the 
oiystals ;  above  which  temperature  the  solubility  again  in- 
creases up  to  the  boiling  point — the  weight  soluble  at  this 
temperature  being  about  2J  times  the  weight  of  the  water. 

Hydrate  of  lime  and  sulphate  of  lime  are  also  much  lees 
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Lea>iQg  the  question  of  temperature,  I  will  next  direct 
your  attention  to  the  effect  which  the  presence  of  one  substance 
has  upon  the  solubility  of  another.     In  cases  where  the  solu- 
bility is  increased,  it  is  generally  supposed  that  some  chemical 
change  takes  place ;  but  there  are  many  instances  in  which 
that  can  scarcely  be  admitted.     The  well-known  instance  of 
oorrosiTe  sublimate  being  more  soluble  in  the  presence  of  alka- 
line chlorides  is  explained  by  the  fact  that  double  chlorides  of 
mercury  and  sodium,  &c.,  are  formed,  which  are  more  soluble 
than  the  simple  mercuric  salt.     But  the  equally  familiar 
example  of  the  increased  solubility  of  iodine  in  the  presence  of 
slkaline  iodides  cannot  be  accounted  for  in  the  same  way ;  the 
iodine  has  every  appearance  of  being  dissolved,  but  not  com- 
Isined.    It  retains  its  dark  colour  and  peculiar  odour,  and  will 
volatilize  and  collect  upon  the  upper  part  of  the  tube  in  its 
original  condition.  As  a  further  experiment,  we  pour  a  solution 
of  perchloride  of  mercury  into  a  solution  of  iodide  of  potassium, 
and  observe  that  the  red  iodide  of  mercury,  which  precipitates 
on  the  first  contact  of  the  liquors,  dissolves  into  a  nearly  colour- 
less liquid  as  it  subsides  through  the  solution  of  iodide  of 
potassium.     As  soon  as  the  latter  becomes  saturated  with  the 
!onner  salt,  we  take  a  sample  of  the  solution,  and  on  evapo- 
ntting  obtain  a  pale  yellow  double  iodide,  showing  that  a 
(^emical  combination,  as  well  as  solution,  had  taken  place. 
But  taking  a  further  portion  of  the  red  iodide,  we  find  it 
soluble  in  hot  saturated  solution  of  chloride  of  sodium,  yield- 

• 

^  a  solution  with  no  more  red  colour  than  the  former,  but 
™n  which  it  is  again  deposited  in  the  form  of  brilliant  red 
^^Tstals  as  the  solution  cools ;  thus  the  chloride  of  sodium 
appears  to  increase  its  solubility  in  hot  water  without  forming 
*  permanent  compound. 

There  are  many  cases  in  which  the  increased  solubility 
^f  one  substance,  imparted  by  the  presence  of  another,  is 
'^e  practically  useful  in  pharmacy,  some  of  which  will  be 
Jiotioed  in  future  lectures.  I  will  now  only  allude  to  one  class 
of  cases — that  is,  the  production  of  freezing  mixtures,  where 
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the  production  of  cold,  dependent  upon  the  rapid  solution 
of  a  large  quantity  of  solid  matter,  is  frequently  attained  by 
agitating  witli  water  a  mixture  of  salts  whicli  are  freely  soluble, 
and  wliicb  increase  the  Bolubility  of  one  another.  I  shall 
have  another  word  or  two  to  say  upon  this  matter  presently  in 
connection  with  the  effects  of  solution.  Betuming  to  the  sub- 
ject in  hand,  the  influence  of  one  substance  upon  the  solubility 
of  another,  I  must  briefly  illustrate  the  reverse  action  to  that 
which  we  have  just  noticed,  namely,  the  (J^erouM/ solubility  of 
some  salts  in  the  presence  of  others. 

Two  or  three  of  the  most  striking  illustrationB  I  can 
quote  have  occurred  to  me  unexpectedly  in  my  own  opera- 
tions. 

Ordinoiy  salt  of  tartar,  though  a  very  deliquescent  salt,  ii 
almost  insoluble  in  strong  solution  of  ammonia,  falling  to  the 
bottom  like  sand,  gradually  becoming  moist,  and  after  long 
contact  forming  a  dense  solution  at  the  bottom,  which  does 
not  mix  with  the  light«r  liquor  of  anunonia. 

Exp.  1.  — Put  ^SB.  liq.  am.  '880  and  ^.  salt  of  tartar  into 
a  2-ounce  phial,  and  agitate. 

Exp.  2. — Put  equal  parts  of  saturated  sol.  oarb.  potash  and 
liq.  ammonia  '880  into  a  phial,  and  agitate. 
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So  decided  is  the  action  of  the  cai'bonate  in  this  respect, 
tl^fiii  when  saturated  solutions  of  the  two  salts  are  mixed 
together,  sulphate  is  precipitated. 

,£jrp.  1. — Add  gj.  saturated  solution  of  carb.  potash  to  Jj. 
sa.^.  soL  sulphate  potash,  and  stir  together;  a  crystalline  pre- 
c:i^3itate  soon  deposits,  consisting  of  KSO4. 

-E17?.  2. — Sulphate  of  copper  thrown  into  strongest  liq. 
aJTriTTion,  gives  a  pale  blue  tint,  very  little  of  the  copper  being 
dLx^uolved ;  add  more  water,  and  deep  blue  is  produced. 

.Sxp.  3. — ^To  strong  liq.  ammon.  add  a  little  saturated 
solution  of  cupric  ammonia  sulphate,  and  a  blue  precipitate 
is    formed,  the  supernatant  liquor  being  pale  blue. 

These  observations  led  me,  through  a  long  series  of  experi- 
ixx^nts,  to  various  interesting  results,  which,  however,  are  not 
important  to  our  present  subject.     Some  of  them  are  recorded 
i^i^  tiie  Chetnical  News  of  January,  1864. 

The  rapidity  of  solution  does  not  depend  entirely  upon  the 
d^ree  of  solubility,  some  substances  being  very  soluble,  but 
slowly  soluble;  others  dissolving  more  rapidly,  but  to  a 
^mailer  extent. 

Persulphate  of  iron  may  be  taken  as  an  illustration  of  a 
Very  soluble  and  deliquescent  salt,  which,  when  once  reduced 
to  dryness,  is  only  slowly  redissolved. 

,Exp. — To  a  test  tube  half  full  of  water  add  a  few  grains  of 
iiy  persulphate  of  iron,  and  agitate ;  a  white  milky  liquid 
Insults,  which  very  slowly  changes  to  clear  yellow  brown  (in 
^e  course  of  a  few  hours),  but  which  rapidly  undergoes  the 
^^me  change  on  being  heated  to  boiling  point. 

Arsenious  acid  is  another  well-known  example.     If  a  few 

graiQs  of  it  are  shaken  up  in  an  ounce  of  water  and  filtered 

off,  the  water  remains  almost  uncontaminated  with  arsenic, 

though  the  ounce  of  water  is  capable  of  dissolving  about 

10  grains  of  the  acid. 

Whereas  bitartrate  of  potash,  which  is  only  soluble  to  the 
extent  of  about  2  J  grains  in  the  ounce  of  water,  dissolves  so 
much  more  rapidly  when  treated  in  the  same  manner,  that 
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the  water  immediately  beoomeB  ooid  from  tlie  salt  diaBolved, 
and  BOOH  takes  up  nearly  all  it  is  capable  ol  dissolnng. 

Exp. — Iiitoa2-oimoeplualpiit^j.aci.andl0gr.  ofarBeniooB 
acid ;  shake,  and  filter  off.  The  filtrate  tested  with  cuprio 
ammonia  sulphate  soaroely  produces  any  predpitate.  Fot 
oomporison,  have  ^.  aq.  ooDtaining  i-^  gr.  anenious  add,  to 
which  add  some  of  the  test. 

Also — Into  a  2-ounce  phial  put  %\.  of  water  and  10  gr.  of 
oream  of  tartar ;  shake,  filter,  and  test  with  diacetate  of  lead, 
which  produoee  an  abundant  precipitate. 

When  it  is  required  to  produce  a  saturated  solution  of  any 
material,  it  is  important  to  keep  in  miud  the  degree  of  rapidity 
with  which  it  is  dissolved,  and  that  the  f^eed  of  solution 
decreases  very  much  as  the  point  of  saturation  is  approached. 

If  100  parts  of  water  will  dissolve  100  parts  of  a  given  salt, 
the  first  50  parts  will  he  taken  up  much  more  rapidly  than 
the  secoud ;  and  if  the  salt  has  just  been  thrown  into  the 
water  and  allowed  to  subside,  the  water  at  the  bottom  of  the 
vessel  soon  becomes  saturated,  and  consequently  heavy ;  the 
supernatant  water  will  float  above  for  a  long  time,  getting 
slowly  impregnated  with  the  salt.  On  the  other  hand,  if  the 
salt  be  supported  near  the  top  of  the  water  In  such  a  n 
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falling  from  the  bag,  the  contents  of  this  glass  becoming 
highly  coloured  before  the  contents  of  the  other  glass. 

When  it  is  desired  to  estimate  the  solubility  of  a  salt 
by  the  evaporation  of  a  perfectly  saturated  solution,  more 
caieful  operation  is  necessary.  In  most  cases  it  is  sufficient 
if  an  excess  of  the  salt  be  reduced  to  fine  powder,  tritu- 
rated with  the  water  for  a  quarter  of  an  hour,  and  the  excess 
separated  by  filtration ;  but  in  the  case  of  arsenious  acid,  or 
other  substances  which  dissolve  very  slowly,  several  days 
niay  be  required.  Another  mode  is  to  employ  heat,  so  as  to 
dissolve  more  than  the  water  can  retain,  and  subsequently  to 
separate  by  filtration  that  which  has  deposited  on  cooling ; 
but  even  in  this  case  it  is  necessary  to  use  a  long-continued 
trituration  to  insure  the  separation  of  the  excess,  for  many 
solutions  formed  with  the  aid  of  heat  will  continue  to  deposit 
oystals  for  a  long  time  after  they  are  cold.  Solutions  in  this 
condition  are  known  as  supersaturated  solutions.  The  phe- 
nomena of  supersaturation  have  been  made  the  subject  of 
Diany  interesting  papers,  more  especially  by  Mr.  C.  Tomlinson. 
The  well-known  case  of  sulphate  of  soda  gives  us  a  familiar 
^i  useful  illustration.  I  have  already  pointed  out  its  great 
solubility  at  92°  Fahr.  (33°  C.) ;  and  it  is  well  known  that  a 
solution  saturated  at  this  temperature  will,  under  certain 
oonditions,  retain  the  whole  of  the  salt  in  solution  after  it  is 
cold,  but  the  contact  of  a  suitable  nucleus  suffices  to  change 
&6  solution  into  a  mass  of  crystals. 

&^. — Jvj.  sulphate  of  soda  in  Jij.  of  water,  heated  to 
100**  Fahr.  till  dissolved,  filtered  into  a  phial  which  has  been 
^'Sflhed  with  liq.  potassse,  and  then  with  distilled  water ;  the 
phial  being  corked  while  the  solution  is  hot,  and  then  set  at 
^  to  cool,  the  solution  does  not  crystallize  till  supplied  with 
*  nucleus. 

I  should  scarcely  leave  this  subject  without  noticing  the 
crystallization  of  glycerine.  We  ore  so  familiar  with  glyce- 
^e  in  its  fluid  state,  and  so  rarely  see  it  crystallized,  that 
^e  are  apt  to  forget  that  the  commercial  article  is  a  super- 
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saturated  solution  of  a  cryetalline  solid.  It  is  very  difficuTl 
to  induce  the  crystallization  without  a  cijetal  of  glycerine  "^ 
act  as  a  nucleus,  rough  substancen,  which  usually  act  Bath's— 
factoiily  as  nuclei,  being  inactive  in  this  case  except  at  v?3H 
low  temperatures  and  aided  by  agitation.  The  same  remai-rU 
apply  with  almost  equal  force  to  a  dense  syrupy  pho6pho^E=r 
acid. 

Mr.  Tomlinson's  thewy  is,  that  the  activity  of  the  nude  — 
depends  upon  there  being  a  greater  adhesion  between  t^M 
nucleus  and  the  salt  than  between  the  nucleus  and  t^H 
water,  a  point  which  is  scarcely  yet  satisfactorily  settled,  1^-^ 
upon  whidi  it  is  unnecessary  for  me  to  enlarge  at  |a«sent. 


LECTURE    IV. 

SOLUTION-  CONTINUED, 

Solation  of  liqmds— Difference  between  Solution  and  Mixture  of  LiquidB — 
Solubilitj  of  erases  in  Water — Woulf's  Bottles — Effects  of  Pressure  on 
Solubility  of  Grases — Effects  of  Temperature — Solution  causes  Changes 
in  Temperature— Solution  of  Hjdrated  and  Anhydrous  Salts — Change 
in  Temperature  on  Solution  of  Liquids  and  Gases. 

The  phenomena  of  solubilitj  among  liquids  are  generally  of 
a  simple  character,  so  far  as  they  are  at  present  known. 

There  are  some  liquids,  such  as  alcohol,  which  will  mix  with 
water  in  all  proportions ;  others  which  are  soluble  in  water  to 
a  notable  extent,  but  not  in  all  proportions,  such  as  ether ;  and 
a  third  class,  such  as  oils,  which  when  mixed  with  water  ahnost 
entirely  separate.  The  first  class  is  frequently  regarded  as  a 
case  of  simple  mixtures,  the  term  solution  being  applied  only 
to  those  cases  where  there  is  a  limit  to  the  quantity  of  one 
liquid  which  another  will  take  up,  but  this  can  scajrcely  be 
r^^arded  as  a  philosophical  restriction  of  the  term.  One  of 
the  distinctions  between  mixtures  and  solutions  is,  that  gravity 
has  the  power  of  separating  mixtures  of  fluids  of  different 
densities,  but  not  solutions.  We  may  add  water  to  water,  and 
r^;ard  it  as  a  mixture  of  two  portions  of  water,  seeing  that 
there  is  no  appearance  of  the  ordinary  operations  of  the  law  of 
gravity  being  interfered  with ;  but  when  water  is  added  to 
alcohol,  and  gravity  ceases  to  have  the  power  of  drawing  the 
heavier  liquid  to  the  bottom  of  the  vessel,  we  must  acknow- 
ledge that  there  is  something  more  than  a  mere  mixture,  and 
we  appropriately  say  that  the  two  liquids  are  intexeoVvible  m 
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all  proportions.  We  have  many  examples  of  those  Tariow 
degrees  of  solubility  among  liquids  in  the  daily  operations  oi 
pharmacy — the  dilution  of  alcohol  and  the  fluid  acids  beinf 
of  the  first  elaas ;  the  preparatioD  of  spirit  of  chlorofom 
and  of  mustard  liniment  being  of  the  second — ohlorof  orm  beinf 
very  soluble  in  reotified  spirit,  yet  not  soluble  in  all  proper 
tions,  and  the  castor  oil  contained  in  mustard  liniment  beinf 
soluble  in  all  proportions  in  absolute  alcohol,  soluble  to  i 
considerable  extent  in  rectified  ^irit,  and  to  a  smaller  exten 
in  weaker  epiiit.  Bodies  in  the  fluid  state  are  most  favour 
ably  circumstanced  for  exerting  their  affinitieB  for  one  anothes 
consequently  aolntions  are  generally  instantly  produced  whei 
soluble  liquids  are  mixed  together. 

Heat  in  many  cases  increases  the  solubility  of  one  liqnii 
in  another,  as  in  the  case  of  castor  oil  and  rectified  spirit,  o 
cjiloroform  and  spirit ;  for  it  raust  be  observed  that  thougl 
chloroform  is  very  soluble  in  rectified  spirit,  spirit  is  not  v^ 
soluble  in  chloroform ;  5  per  cent,  of  spirit  vill  not  dissolvi 
in  cold  chloroform,  though  it  dissolves  a  little  below  its  boil 
ing  point,  and  separates  again  to  some  extent  on  oooling 
50  measores  of  castor  oil  mixed  with  50  measores  of  reotifie 
spirit  do  not  form  a  complete  solution  at  60°  Fahr.  (=  15*5°  G.) 


SOLUTION   OF   GASES.  47 

The  solubility  of  essential  oik  in  water  appears  to  be 
by  distilling  the  two  together,  but  it  is  not  unlikely 
tbfit  there  is  some  difference  in  the  quality  or  composition  of 
Hxe  oil  dissolved  by  distillation  from  the  material  yielding 
i^  and  that  dissolved  by  agitating  with  water  the  oil  which 
haid  been  obtained  by  a  previous  distillation.  The  odour 
odE  the  waters  obtained  by  agitating  the  oik  of  cinnamon, 
rose,  or  orange  flower  with  distilled  water,  is  not  the  same 
as  that  of  the  water  obtained  by  the  usual  process  of  distil- 
lation. 

A  few  drops  of  oil  of  peppermint  agitated  with  an  ounce  of 
water,  and  strained  through  tow  to  remove  the  larger  globules 
of  undissolved  oil,  leave  a  milky-looking  water  which  be- 
comes bright  on  the  application  of  heat,  showing  the  increased 
solubility  of  the  oil  in  water  at  the  higher  temperature — a 
circumstance  which  it  is  well  to  bear  in  mind  when  we  have 
occasion  to  extemporize  an  aromatic  water. 

The  solubility  of  gases  in  water  is  no  less  various  than  that 
of  solids  and  liquids,  and  our  pharmacopceial  preparations 
tford  us  many  examples — most  notably  the  solutions  of 
unmonia,  nitric  and  hydrochloric  acidn. 

The  most  condensable  gases  are  usually  the  most  soluble. 
The  processes  of  dissolving  gases  are  almost  the  reverse  of 
thoee  used  in  dissolving  solids ;  the  solvent  is  kept  as  cool  as 
possible,  and  the  gas  is  passed  to  the  bottom  of  it,  the  supply 
of  gas  being  regulated  according  to  its  solubility.  The  gas 
Posing  up  in  round  bubbles  exposes  but  a  small  surface  to 
^he  action  of  the  water,  and  from  its  rapid  ascent  it  is  exposed 
^%for  a  very  short  time.  Consequently,  unless  the  solu- 
bility ifl  extremely  great,  the  bulk  of  the  gas  will  escape  un- 
^heorbed,  and  to  avoid  this  loss  it  is  usual  to  employ  a  series 
®^  bottles  arranged  in  such  a  manner  that  the  gas  which 
^^pes  absorption  in  the  first  bottle  will  pass  in  succession 
through  the  others.  The  gas  in  the  first  bottle  is  thus  also 
^hjected  to  a  little  increased  pressure,  which  materially  aug- 
ments its  solubility. 


The  following  figure  {Fig.  6)  indicates  the  nature  of 
appamtus. 

The  tubes  conducting  the  gas  from  the  r^^ort  to  the  hot 
nnd  from  one  hottle  to  the  next,  have  attached  to  them  1 


safety  tubee,  into  which  a  little  liquid  ie  poured  so  as  to 
fill  the  hulb.     If  a  sudden  eyolution  of  gas  takes  place  in 
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up  through  it,  obviating  the  risk  of  the  liquors  being  drawn 
back  from  one  bottle  into  another,  or  from  the  bottles  into 
the  retort.  In  the  manufaoture  of  liquor  of  ammonia,  large 
stoneware  jars  are  used,  and  stoneware  connecting  pipes, 
as  represented  in  Fig.  7. 

There  is  another  expedient  in  use  in  large  manufacturing 
operations  by  which  to  secure  the  complete  absorption  of 
gases.  It  is  known  as  a  coke  column,  and  is  more  particu- 
larly useful  in  absorbing  hydrochloric  acid  when  mixed  with 
air  and  the  products  of  combustion  from  alkali  furnaces,  &c. 
It  consists  of  a  large  vertical  flue  filled  with  lumps  of  coke, 
down  which  water  is  constantly  trickling.  The  coke  being 
saturated  with  water,  presents  to  the  gases  an  immense  surface 
of  a  highly  absorptive  character;  the  gases  pass  in  at  the 
bottom,  and  as  they  ascend  are  at  every  step  brought  in  con- 
tact with  water  less  and  less  impregnated  with  acid,  till  they 
escape  from  the  top  with  scarcely  a  trace  of  acid  unabsorbed. 
This  process  is  called  scrubbing,  and  the  coke  column  is 
called  a  scrubber* 

Passing  a  soluble  gas  through  water  at  a  given  temperature 
and  pressure,  a  definite  strength  of  solution  will  be  ultimately 
obtained ;  but  if  another  gas  be  then  passed  through  at  the 
same  pressure  and  temperature,  part  of  the  gas  first  absorbed 
will  be  given  out  again ;  and  if  a  mixture  of  gases  be  passed 
through  the  water,  it  does  not  become  so  completely  saturated 
with  either  of  them  as  when  one  only  is  present.  This  is  a 
fact  to  be  kept  in  mind  in  preparing  solution  of  sulphurous 
acid«  The  pharmacopceial  formula  yields  both  sulphurous  and 
carbonic  acid  gases ;  the  latter  gas  interferes  with  the  complete 
saturation  of  the  water ;  a  stronger  solution  is  more  readily 
obtained  by  evolving  pure  sulphurous  acid  from  sulphuric 
add  and  copper,  or  any  of  the  other  well-known  methods. 

Practically  speaking,  a  gas  subjected  to  double  pressure  is 
reduced  to  half  its  original  volume.  This  is  not  absolutely 
true  of  all  gases  and  of  all  pressures,  but  for  practical  piu*poses 
the  bulk  of  a  gas  may  be  said  to  be  in  inverse  proportion  to 
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the  pressure.  Another  rule  regarding  the  solution  <d  gases  b; 
vater  is,  that  at  a  given  temperature  the  Tolnme  of  gas  whid 
water  ia  capable  of  dissolTing  remains  the  same,  to  whatATfl 
presBure  it  may  be  subjected. 

For  example,  100  cubio  inchee  of  water  at  ordinary  atmo 
spherio  temperature  and  preosure  will  dissolve  100  cabio  inohe 
of  carbonic  acid,  weighing  47'3  grs.,  but  under  a  pressure  of  tw 
atmospheres,  47  grs.  of  carbonic  acid  only  measure  50  onU 
inches ;  or,  in  other  words,  it  will  require  94  grs.  of  carboni 
•tdd  to  measure  100  cubic  inches ;  and,  according  to  the  rol 
just  given,  it  will  require  94  grs.  to  saturate  100  cubio  int^e 
of  water  und^  a  presBure  of  two  atmospheres.  But  uude 
greatly  increased  pressures  this  rule  ceases  to  be  stxictl; 
apphcable ;  thus  it  is  said  by  Courbe,  that  under  a  pressor 
of  seven  atmospheres  only  500  cabio  inches  are  dissolved 
and  it  is  well  known,  that  when  the  pressure  is  increased  til 
the  carbonic  acid  liquefies,  the  fluid  aoid  is  not  dissolved  freely 
by  the  water.  It  is  said,  indeed,  that  under  these  dream 
stances  the  acid  is  only  "  ^ghtly  soluble  in  water ;  "  but  tin 
difficulty  of  experimenting  with  fluids  under  these  veiy  hi^ 
peesures  probably  prevents  our  information  b^ng  reliaUj 
accurate  upon  this  subject. 
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Exp, — ^Ice  water  beoomes  milky  on  the  addition  of  sub- 
U3ctale  of  lead ;  *  good  recently  distilled  water  less  so.  The 
water  boiled  a  minute  gives  a  veiy  slight  haziness,  and 
iple  boiled  a  quarter  of  an  hour  gives  none. 
Under  the  same  pressure,  water  will  dissolve  727  times  its 
[ume  of  ammonia  at  15°  C,  or  1049  times  its  volume  at  0°  C.t 
Carbonic  acid  dissolves  more  freely  in  alcohol  than  in 
rsii;ter;  ammonia  dissolves  less  freely  in  alcohol  than  in  water; 
I^CLseB,  like  solids  and  liquids,  have  their  peculiar  solvents,  as 
well  as  particular  conditions,  which  facilitate  their  solution. 

^e  may  also  note,  in  passing,  that  the  experiment  previously 

(\uoted,  in  which  carbonate  of  potash  was  found  to  be  sparingly 

fiohiUe  in  solution  of  ammonia,  also  showed  that  ammonia 

w«s  lese  soluble  in  water  which  held  in  solution  a  large  pro- 

pcntion  of  carbonate  of  potash,  and  now  we  add  fused  potash 

to  rtrong  liquor  of  ammonia  (as  the  former  is  dissolved  the 

ammonia  is  expelled),  which  is  a  convenient  way  of  obtaming 

nunoniacal  gas  for  experimental  piu*poses.     To  illustrate 

UkoQier  point  or  two,  we  pass  the  ammonia  as  it  is  evolved 

tbtmgh  two  U  tubes,  the  first  being  dry,  and  the  second 

cluuged  with  small  fragments  of  wet  pumice  stone.     You  will 

ol)6enre  that  the  dry  tube  is  not  heated  by  the  passage  of  the 

vnmonia,  but  the  first  limb  of  the  next  tube  becomes  warm 

^  the  rapid  liquefaction  of  the  gas.     The  second  limb  of 

&6  seoond  tube  is  not  heated  at  all,  and  no  ammonia  escapes 

fc>m  the  open  end,  showing  how  thoroughly  efficient  a  "  wet 

Krobber  "  is  as  a  means  of  absorbing  a  gas,  the  whole  of  the 

^iiuiionia  being  absorbed  by  the  first  three  inches  of  wet 

pomiee. 

A  notable  effect  of  solution  is  change  of  temperature, 
^lids  in  diflsolving  generally  lower  the  temperature,  the  heat 
^hich  disappears  being  consumed  in  their  conversion  from 

Ume  water  is  not  a  sufficiently  delicate  test  for  carbonic  acid  to  be  used 
^tlds  experiment,  carbonate  of  lime  being  more  soluble  in  the  presence  of 
♦^hydrate. 
tBuMen,  in  "Die.  SuJ." 
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the  solid  to  tik6  liquid  state.  Ckses,  on  the  other  hand,  u  iro 
have  just  seen,  when  thej  heoome  dissolved,  part  with  the 
heat  whidi  was  essential  to  their  gaseons  condition,  and  the 
resulting  solution  is  warmer  than  the  mean  temperature  of 
the  gas  and  water  before  the  solution  took  place.  As  a  further 
ezpeiiment,  which  you  may  at  any  moment  try  Jot  yonrselvea, 
a  wet  bulb  thermometer  plaoed  in  the  neck  of  an  ammonia 
bottle  indioatee  a  rise  is  temperature,  from  the  ammonia  con- 
densing in  the  moisture  which  surrounds  the  bnib,  and  giving 
ont  itfi  latent  heat. 

The  solution  of  gases  we  have  just  noticed  is  promoted  by 
reduction  of  temperature,  and  it  will  be  readily  seen  tbat  a 
larger  quantity  of  heat  being  eesential  to  a  body  in  the  gaseons 
than  in  the  liquid  condition,  these  two  phenomena — the  in- 
oreased  solubility  at  low  temperatures,  and  evolotioD  of  heat 
on  the  rapid  solution  of  a  gaa — become  readily  explicable ; 
the  moleoular  motion,  which  oonstitutes  gaseous  elastidty  and 
mobility,  taking  the  form  of  sensible  heat  when  the  eztremA 
elastioity  and  mobility,  which  ore  dharaoteristic  of  a  gas,  b^ 
oome  ohanged  for  the  moob  smaller  degree  of  these  properties 
which  belongs  to  liquids. 

Solids,  on  the  other  hand,  having  lees  molecular  motaon  tbas 
liquids,  the  conversion  of  the  former  into  tlie  latter  neces- 
sarily requires  the  conversion  of  the  motion  of  heat  into  the 
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water  on  an  anhydrous  salt  must  not  be  looked  upon  as  a 
solution  of  the  anhydrous  salt,  but  of  the  crystalline  hydrate, 
the  heat  evolved  by  the  ohemical  union  of  the  anhydrous 
salt  with  the  water  of  crystallization  being,  in  some  cases,  of 
greater  amount  than  the  heat  absorbed  by  the  conversion  of 
the  Giystallized  salt  into  a  solution. 

This  is  a  fact  which  must  be  remembered  in  the  production 
of  freezing  mixtures ;  salts  wiU  produce  a  greater  degree  of 
oold  if  used  in  the  form  of  crystalline  hydrates  than  the  same 
salts  in  an  anhydrous  condition.     For  example — 

Temperature  falls  from 
Snow* 


Snow      .       .       2   „ 
Ciyst.  chlor.  caL     3   „ 


Snow      .       .       2   „       1       +32°to-60°  =  82°  Fahr. 


If  we  mix  one  equivalent  (80  parts)  of  anhydrous  sulphate 
of  copper  with  five  equivalents  (45  parts)  of  water,  the  heat 
produced  is  sufficient  to  cause  the  ebullition  of  the  water, 
the  pale  grey  colour  of  the  anhydrous  salt  being  changed  to 
the  well-known  blue  of  the  crystalline  hydrate. 

JSxp.  1. — ^3iv.  anhydrous  sulphate  of  copper  thrown  into 
a  test-glass  containing  fl.  3iij-  of  water. 

But  if  we  take  one  part  of  the  crystallized  salt  and  mix  it 
with  two  and  a  half  times  its  weight  of  water  (the  quantity 
requisite  for  its  solution),  a  reduction  of  a  few  degrees  in 
temperature  will  take  place. 

-Eiy.  2. — ^Jj.  fine  powdered  sulphate  of  copper;  fi. B^jss. 
water,  mixed  in  a  test-glass  with  thermometer. 

These  same  phenomena  may  be  observed  with  many  salts, 
but  I  have  selected  sulphate  of  copper  for  the  illustration,  as 
it  affords  us  additional  evidence  that  the  solution  of  a  salt 
which  crystallizes  in  combination  with  water  is  to  be  looked 
upon  as  a  solution  of  the  hydrate^  and  not  of  the  anhydrous  salt, 
the  blue  colour  of  the  solution  corresponding  with  the  blue 
hydrate,  and  being  unlike  the  calcined  sulphate,  thus  supply- 

•  Gray's  "  Sapplcmont  to  the  Fharmaoopcsia,"  by  Redwood. 


ing  a  kind  of  evidence  we  cannot  obtain  with  oolourlesB  salts 
Had  the  experiment  been  performed  vitb  sulpbate  oi  soda, 
the  pbenomena  would  have  been  similar,  with  the  exception 
that,  being  a  colourless  salt,  we  should  have  lost  the  benefit 
of  the  colour  indication,  and  should  have  had  to  depend 
solely  upon  the  difterenoe  of  force  with  which  the  salt  holds 
the  two  portions  of  water  for  evidence  that  the  solution  is 
a  solution  of  the  crystalline  hydrate,  the  water  of  solutdon 
evaporating  with  almost  the  facility  of  pure  water  (except- 
ing concentrated  solutions,  especially  of  deliquescent  bodies), 
leaving  the  salt  in  combination  with  water  of  crystallifii- 
tion,  which  reqiiires  a  higher  temperature  for  its  sepsr 
ration. 

The  temperature  rcBtUting  from  the  dissolving  of  the 
anhydrous  salt  is  probably  determined  by  the  relation 
between  the  affinity  of  the  salt  for  the  water  of  hydration 
and  its  affinity  for  the  water  of  solution,  and  the  propor- 
tion in  weight  which  the  salt  bears  to  these  two  portiooB 
of  water. 

As  a  further  experiment,  we  take  three  pcntionB  of  sol- 
phato  of  soda,  the  first  with  iU  ordinary  water  of  arystal- 
lization  weighing  2  oz.,  the  second  dried  at  212°  till  it  has 
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sulphuric  acid  in  acids  of  various  densities,*  you  will  find 
eridenoe  of  the  oondensation  which  takes  place  on  mixing  the 
strong  acid  with  water ;  thus — 

100  Yok.  of  acid  will  weigh  164;  to  this  add  half  its  weight 
of  water,  i.e.,  92  parts,  and  the  volume  of  the  mixture,  if  no 
oontraotion  took  place,  would  he  192,  and  its  weight  (184  + 
92=)  276,  and  we  should  find  as  its  bulk  (192)  is  to  its  weight 
(276),  80  is  100  to  its  sp.  gr.  142 ;  hut  by  reference  to  the  table 
we  find  the  actual  density  of  an  acid  of  this  strength  (66  per 
cent,  of  HjjSO^  is  1'55.  Or,  to  reverse  the  calculation,  the 
sp.  gr.  of  an  acid  of  this  percentage  being  155,  this  number  is 
to  100  as  the  weight  of  the  mixture  (276)  is  to  its  volume,  in 
whidi  way  we  find  its  volume  to  be  178,  instead  of  192.  It 
kas  thus  contracted  rather  more  than  7  per  cent,  of  its 
Tolume. 

For  exflbriment,  we  mix  fl.  Jj.  of  water  with  fl.  §ij.  of  oil 
of  vitriol  in  a  small  flask,  and  put  a  test-tube  with  3j.  of 
water  into  the  mixture ;  the  water  shortly  begins  to  boil. 

Solutions  of  gases  do  not  appear  to  obey  a  general  rule  as 
regards  their  density. 

1.  Solution  of  sulphurous  acid  is  heavier  than  water,  the 
liquid  acid  also  being  heavier. 

2.  Solution  of  ammonia  is  lighter  than  water,  the  anhydrous 
liquid  ammonia  being  also  lighter. 

3.  Solution  of  carbonic  acid  is  heavier  than  water,  though 
the  liquid  add  is  lighter. 

*  Dkhbitt  or  Sulphuric  Acid  of  Different  Strengths. 


8i>.Or. 

PeroentofEflSOf. 

Sp.  Or. 

Per  cent,  of  H^SOf. 

1*8485 

100 

1-4860 

=: 

60 

1-8490 

96-8 

1-3884 

z:^ 

50 

1-8290 

93 

1-2999 

=: 

40 

1-8155 

90 

1-2184 

::- 

30 

1-7120 

80 

11410 

z^ 

20 

1-5975 

70 

1-0682 

1 

= 

10 

1-5503 

66 

i              10074 

~ 

1 

More  oomplete  tables  wiU  be  found  in  Attfteld*8  '*  Chemist^,'*  Gmelin's 
«« Handbook,**  Stoxer's  ''Dictionaiy  of  Solubilities,'*  &c. 


Ob  SOLtlTIOX. 

Questions  foe  Examination  on  Solihtok. 

What  is  solution  P 

Whst  IB  the  difFerenoe  between  diBsolviug  zino  in  diluted 
Bulphurio  acid,  and  diasolving  oxide  or  sulphate  of  one  in  the 
same? 

Name  some  of  the  salts  most  soluble  ajid  least  soluble  in 
water. 

What  effect  has  the  presence  of  one  salt  upon  the  solulnlity 
of  another  f 

(Hve  examples. 

What  other  oiromnstanoes  have  a  great  influenoe  apon 
solubility  P 

When  a  substanoe  is  said  to  be  very  soluble,  in  what  liquid 
do  we  understand  that  it  will  dissolve  P 

Does  its  solubility  in  water  indicate  its  solubility  in  otbw 
liquids  P 

Is  there  any  rule  by  which  it  can  be  prediot«d  of  a  given 
compound  whether  it  will  be  fotmd  soluble  or  notP 

What  is  the  general  effect  upon  temperature  oaused  by 
sulution  P 
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the  solubility  of  most  solids.  Cold  and  pressure  increase  the 
Bolubility  of  gases.  When  solubility  is  spoken  of,  it  is  under- 
stood to  be  in  relation  to  water  unless  otherwise  indicated ; 
Bolubility  in  water,  however,  is  no  guide  to  the  solubility  of  the 
same  body  in  other  solvents.  Bodies  having  analogous  con- 
stitutions, and  little  chemical  afiSnity,  are  usually  most  dis- 
posed to  form  simple  solutions ;  but  no  clear  rule  has  yet  been 
disoovered  by  which  to  connect  a  body  with  its  solvents. 
Simple  solution  of  solids  is  usually  accompanied  by  a  fall  in 
temperature ;  solution  of  gases  causes  a  rise  in  temperature. 
When  a  solvent  retains  more  of  the  soluble  matter  than  it 
could  nnder  the  then  existing  circumstances  dissolve,  it  is 
said  to  be  supersaturated. 


LECTURE     V. 


CRYSTALLIZATION. 


Orjfbdlme  and  Amoiphoiu  Mattsr— Mother  Liqnor  -  Evsporatian  tl 
Pellicle  U  Inimed — SepwatiOD  of  Heteromoiphoiu  Salt* — Sue  i 
Ci7bU1»— Wat«r  of  Cryitalliimtiaii— Nndei. 


When  solutions  are  evaporated,  or  cooled,  bo  much  that  tlie 
solvent  is  no  longer  capable  of  retiunrng  the  vhole  of  the 
scdid  matter  in  solution,  the  latter  is  deposited  in  one  of 
several  distinct  conditions.  It  may  be  that  there  is  a  glass- 
like residue,  which  is  homogeneous  and  devoid  of  any  oha- 
racteriBtic  form,  as  is  the  case  with  gum,  gelatine,  citrate  of 
iron  and  ammonia,  &c. ;  or  the  reeidue  may  have  a  pulverulent 
ooudition,  as    is   the  case  with   persulphate  of  iron  (ferric 

.  liul  at 
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than  to  pharmacy ;  but  there  are  several  points  to  whieh  it  is 
desirable  to  draw  your  attention. 

In  most  cases,  when  it  is  desired  to  obtain  crystals,  we  avail 
ourselyes  of  the  difference  in  solubility  occasioned  by  changes 
of  temperature ;  a  salt  which  is  more  soluble  at  a  high  tem- 
perature, being  dissolved  to  its  greatest  extent  in  hot  water 
or  other  solvent,  deposits  the  excess  in  the  form  of  crystals 
on  cooling. 

SOLUBIUTT  OF  SULPHATS  OF  CoPPER. 


100  of  Aq.  at  Ca0S0]|6  Aq 

(f  C.  dissolves         31*6 

l(f         „  36-9 

20^         „  42-3 

40°  „  66-9 


100  of  Aq.  At  CaOSO^  Aq. 

60°  C.  dissolves         77*3 

80^         „  1180 

100°  „  203-3 


If  we  have  the  salt  originally  in  a  solid  state,  but  not 
crystallized,  we  may  add  to  hot  water  as  much  of  the  salt  as 
will  dissolve,  then  on  allowing  it  to  cool  we  obtain  a  crop  of 
crystals.  The  solution  which  has  deposited  them  is  called  the 
mother  liquor.  This,  on  heating,  may  again  be  made  to 
dissolve  a  fresh  portion  of  the  salt,  which  in  its  turn  will  be 
deposited  as  crystals  on  the  solution  again  becoming  cool.  In 
this  way  the  original  salt  may  be  taken  up,  portion  by  portion, 
till  the  whole  is  converted  into  crystals.  But  cases  of  this 
kind,  where  the  sole  object  is  to  convert  a  mass  of  imorystal- 
lized  salt  into  crystals,  are  not  of  very  frequent  occurrence. 
It  more  commonly  happens  that  a  salt  in  process  of  manufac- 
ture is  obtained  in  the  form  of  solution,  or  is  to  be  separated 
from  some  insoluble  matter  by  being  dissolved  ;  and  in  this 
case  the  process  preliminary  to  crystallization  is  to  reduce  the 
quantity  of  water  by  evaporation,  or  boiling  down,  till  the 
salt  begins  to  separate  in  the  form  of  a  thin  shell  or  pellicle 
on  the  surface.  It  may  then  be  set  aside  to  crystallize,  and 
the  mother  liquor,  which  is  subsequently  drained  off,  will,  on  a 
farther  evaporation  in  the  same  manner,  produce  a  second 
crop  of  crystab.  In  operating  with  salts  which  do  not  vary 
much  in  solubility  with  change  of  temperature,  other  methods 
must  be  adopted.     Sea  salt,  for  example,  which  is  almost  ^ 
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soluble  in  cold  water  as  in  hot,  is  obtained  in  lai^  ciyBtala 
by  the  continued  evaporation  of  sea  water  at  ordinary  t«m- 
peratures,  or  is  obtained  in  Hmall  crystals  fit  for  table  uae  by 
boiling  off  the  water  with  oonBtant  stirring,  and  raking  up 
the  deposited  dystals  from  the  bottom  of  the  pan.  In  these 
three  oases  which  I  have  selected  to  illustrate  crystaUizatitHi 
in  its  simplest  character,  the  salt  has  not  been  supposed  to 
undergo  any  change  beyond  being  brought  into  the  oiystalline 
state  ;  but  oryBtallization  is  usuaUy  had  recourse  to  as  a  means 
to  some  other  end.  Bodies  which  are  not  capable  of  crystal- 
lizing are  less  oonfidentlj  regarded  as  of  definite  oompoaiion, 
and  bodies  which  are  capable  of  crystallizing  lose  one  im- 
portant evidence  of  purity  if  not  obtained  in  this  condition. 

Certain  groups  of  salts  will  orystallize  in  similar  forms ;  thus 
the  group  of  potassium  salts,  chloride,  bromide,  iodide,  and 
fluoride,  are  of  the  cubic  form.  The  group  of  alums,  oommon 
alum,  iron  alum,  chrome  alum,  whether  they  be  oompoonds  of 
ammonia  or  potash,  crystallize  in  octahedra.  These  are  called 
isomorphous  groups,  the  meaning  of  the  word  being  "  of  the 
same  shape,"  but,  as  generally  used,  it  is  intended  to  express 
a  i>imila.r  chemical  constitution,  as  well  as  a  m'Tm'lfl.i-  shape 
of  orystaL 
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Diasolye  with  heat,  set  aside  in  a  beaker  containing  a  slip  of 
wood ;  as  it  cools  crystals  deposit  upon  the  wood,  which  may 
be  washed  with  a  little  cold  water  and  tested.  They  contain 
iron  and  alumina,  but  not  copper. 

The  mother  liquor,  evaporated  to  a  small  bulk  and  cooled, 
deposits  crystals  of  two  kinds — sulphate  of  copper,  containing 
traces  of  iron  and  alimiina,  and  crystals  of  alum,  containing 
abundance  of  iron,  but  only  traces  of  copper. 

Crystallization  thus  becomes  an  important  means  of  sepa- 
rating salts  of  one  group  from  those  belonging  to  other  groups, 
though  it  is  not  nearly  so  advantageous  in  separating  from  one 
another  salts  belonging  to  the  same  group.  Supposing  aliun 
to  be  crystallized  from  a  solution  containing  sulphate  of  copper, 
the  crystals  may  contain  a  small  percentage  of  the  copper,  the 
great  bulk  of  it  remaining  in  the  mother  liquor ;  the  crystals 
being  again  dissolved  and  crystallized,  the  second  crop  will 
contain  still  less  of  the  copper,  the  second  mother  liquor  having 
retained  the  greatest  part  of  what  escaped  the  first — a  second 
crystallization  frequently  being  sufficient  to  convert  a  crude 
commercial  salt  into  one  of  sufficient  purity  for  medicinal 
use,  and  a  further  repetition  of  the  process  wUl  remove  every 
trace  of  impurity. 

The  size  and  regularity  in  shape  of  crystals  are  increased  by 
a  very  slow  deposition ;  consequently,  when  these  points  are 
aimed  at,  the  cooling  of  the  solution  must  be  very  gradual,  or 
spontaneous  evaporation  must  be  had  recourse  to,  and  agitation 
avoided.  If,  on  the  other  hand,  it  is  desired  to  have  the  salt 
crystallized  in  a  granular  or  sandy  condition,  rapid  cooling 
with  agitation,  or  rapid  evaporation  with  ebullition,  is  most 
successful. 

It  is  frequently  observed  that  salts  crystallize  with  different 
proportions  of  water  according  to  the  circumstances  attending 
their  crystallization.  Thus  ordinary  carbonate  of  soda,  in  the 
usual  course  of  manufacture,  crystallizes  with  ten  equivalents 
of  water ;  but  if  the  liquor  from  which  crystals  are  to  be 
obtained  be  completely  saturated  at  the  boiling  point,  t\i<&  ^\i 
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is  found  to  oontain  ooly  eight  eqniTaleiit«  of  water.  Then 
again,  if  solution  of  proto-sulphide  of  sodium  be  exposed  to 
the  air,  oarbonio  aoid  is  absorbed,  and  a  carbonate  of  soda 
oiystallizeB  out,  containing  six  equivalents  of  water;  a  oar- 
bonate  with  five  equivaleats  of  water  is  obtained  in  crystals 
deposited  from  the  ordinary  carbonate  fused  in  ita  water  of 
cirycrtallication,  and  a  little  variation  in  the  temperature  and 
method  of  operating  will  yield  a  fifth  hydrate  containing  only 
(me  equivalent  of  water  of  crystallization.* 

Sulphate  of  Boda  usually  has  ten  equivalents  of  water,  but 
it  will  also  oryBtallize  with  eight  equivalents,  and  even  without 
any  water  at  all.  Froto-sulphate  of  iron  usually  baa  seven 
equivalents  of  water,  but  crystals  may  be  obtained  with  four, 
three,  or  two  equivalents. 

Subjoined  is  a  table  showing  the  water  of  orystalligatiCTi  in 
aeveral  common  pharmaoeutioal  salts. 

Watrr  or  Cbtitalliutioh. 
A1,0,  3'SO,  KO,  80,  S4  Aq.  %    a-i 

62  130  47    40  Slfi     =  47S 

5  Aq.  %    36 
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don  will  oommenoe;  it  may  then  begin  without  any  evident 

oarise,  and  go  on  rapidly  to  completion,  or  it  may  go  on  very 

alowly.    It  will  frequently  happen  in  large  manufacturing 

operations  that  the  growth  of  the  crystals  will  continue  for 

•overal  days,  or  even  several  weeks,  according  to  the  nature  of 

tixe  salt,  the  size  of  the  vat,  the  temperature  of  the  season,  &c. 

The  oommencement  of  crystallization  is  facilitated  by  the 

p:r>e8ence  of  rough  foreign  bodies,  or  particles  of  crystallized 

Bcalt  at  the  time  when  crystallization  ought  to  commence,  and 

tlxe  completion  of  the  process  is  expedited  by  increasing  the 

B^ixrfaoe  upon  which  crystals  can    be    deposited.      This   is 

ftoxnetimee  accomplished  by  suspending  twigs  or  strings  in  the 

solution.     Crystallization  may   sometimes  be  set  going  by 

friction,  as  in  rubbing  a  stirring-rod  upon  the  side  of  a  beaker 

^  liquor,  the  crystals  depositing  in  lines  which  the  rod  has 

traced  upon  the  glass. 

A  crushed  salt,  or  a  quantity  of  salt  consisting  of  small  and 

lai^  crystals,  mixed  with  a  small  quantity  of  solvent,  will, 

lifter  a  lapse  of  time,  become  considerably  changed,  the  small 

partidee  gradually  disappearing,   while   the  large   masses 

uusrease  in  size.     This  takes  place  more  rapidly  with  frequent 

variations  in  temperature.     As  the  heat  increases,  the  small 

particles  dissolve  more  in  proportion  than  the  large,  but  as  it 

ooola  again,  the  large  grow  at  least  as  quickly  as  the  smalL 

It  is  probable  that  the  result  is  also  influenced  by  other  causes, 

which,  however,  have  not  yet  been  suflBlciently  investigated. 

The  phenomenon  will  be  sometimes  observed  in  dispensing  a 

niixture  containing  more  of  some  powdered  salt  than  it  is 

capable  of  dissolving,  the  salt,  though  finely  rubbed  when 

the  mixture  is   made,  becoming  rough  and  knotted  if  the 

^Ji^ixture  is  long  kept. 
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PRECIPITATION,   Etc. 

Crjitalline  PredpitstsB — PnlTsnilait  Pt«d[dUteB — Clrcnnistuioea  modify' 
ing  Condition — Wuhinp  CiyitalB — Centrifugal  Drier — Diyitigf  b; 
ETapormtion— Watar  of  Deorepitation— WMhinfr  ol  Preei^tatM,  b] 
Deoantaticm,  hj  FUbnitiim—Drjiiig  bj  PrMnize  and  Evapontlam. 

CBTSTALLiKATioir  ifi  Bometimee  produced  by  the  mixtoie  o 
two  Bolutjons  of  Ereelj  soluble  salts,  where  decompoatiffl 
results  with  the  produotiou  of  a  salt  which  is  not  Boluble  enongl 
to  remain  in  solutioD,  but  is  yet  far  removed  from  absolnt 
insolubility.  We  have  an  instance  of  this  kind  in  the  forma 
tion  of  aDuuonia  alum  by  the  addition  of  solution  of  stdphai 
of  ammonia  to  a  solution  of  sulphate  of  alumina,  the  aloii 
being   depcsited   in  octabedra  of  a  palpable  size,  because 
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^lomeration,  and  to  sulphate  of  baryta  or  chloride  of  merouiy, 

in  which  we  lose  all  trace  of  their  being  other  than  amorphous 

^d  impalpable  powders.     But  though  the  minuteness  of  the 

particles  of  which  a  precipitate  is  composed  will  depend  in 

8^eat  measure   upon  its  composition,  it  is  quite  possible  to 

^nflaenoe  the  mechanical  condition  in  which  a  given  chemical 

ztiay  be  deposited.    The  more  gradually  a  precipitate  is  thrown 

do^wn,  the  more  crystalline  it  will  generally  be  found ;  but  even 

^fter  deposition,  long-continued  contact  with  the  mother  liquor 

i^ay  cause  its  change  to  a  more  granular  or  crystalline  con* 

dition,  and  this  generally  takes  place  in  a  still  more  marked 

degree  with  the  application  of  heat,  especially  with  active 

obfullition. 

When  the  physical  condition  of  precipitates  is  in  other 
respects  unimportant,  the  granular  state  is  preferred  as  facili- 
tating their  separation  from  the  mother  liquor,  and  their  puri- 
fication by  washing. 

The  presence  of  foreign  salts,  which  do  not  evidently  increase 
^  Bolubility,  will  sometimes  augment  the  magnitude  of  the 
parlioles.  I  have  obtained  carbonate  of  magnesia,  for  example, 
tt  a  heavy  pr^pitate,  almost  sandy  in  texture,  by  adding  a 
litQe  carbonate  of  soda  to  a  saturated  solution  of  common  table 
ttli,  nhich,  as  usual,  contained  chloride  of  magnesium  as  an 
imjrariirjr. 

The  washing  of  crystals,  which  is  sometimes  necessary 
to  remove  the  mother  liquor  and  any  impurities  it  may 
contain,  must  be  performed  with  as  little  water  as  possible, 
to  avoid  loss  of  the  salt ;  and  before  commencing,  any  clumps 
of  crystals  should  be  broken  up,  and  the  salt  drained  in  a  funnel 
till  no  more  mother  liquor  drops  out ;  then  small  successive 
PortioDs  of  cold  water  poured  upon  the  top,  and  allowed  to 
^^  between  each  addition,  tiU  it  is  found  that  the  washings 
^*nie  away  nearly  free  from  the  impurity  which  they  are 
^^signed  to  remove.  The  appearance  of  the  crystals  is  injured 
^  little  by  this  treatment,  from  the  water  dissolving  off  the 
^Wp  edges ;  and  if  it  is  desired  to  avoid  this,  the  crystals 
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may  be  washed  witli  a  oold  eaturated  Bolution  of  Uie  aalt  n 
treatment.    It  is  not  often  pmotioable  to  use  preesore  t^^ 
lemove  the  mother  liquor,  except  in  eoob  coses  as  the  (S7» — 
taUixatiott  of  crude  hydroohlorate  of  moipbia  or  altun  iz^ 
piooees  of  maimfftotuie ;  the  mother  liquors  in  these  inBtHTinns.^ 
being  ^Tupy,  are  removed  from  the  Qrystals  by  pressure  iiB- 
a  oloth,   the  appearance    of    the   semi-oiystalline    cake   siv 
obtained  being  a  matter  of  no  mommt,  as  it  is  to  be  redis— 
solved  and  again  oryst^lised ;  but  in  many  maDufaotuzinp 
prooeeses,  where  tlie  appearanoe  of  the  piodnot  is  a  matter 
worthy  of  consideration,  the  removal  of  the  mother  liquor  by 
means  of  oeotrifugal  f  oioe  may  be  adopted  with  the  greatest 
advantage.     In  refining  sugar,  for  example,  the  mystals  of 
moist  sugar  are  deposited  in  treacle,  a  fluid  so  visoid  tlist 
sobeidenoe  and  draining  cannot  be  used  for  their  sepaniion ; 
and  the  crystals  being  exceedingly  soluble,  washing  is  out  of 
the  question.     The  semi-fluid  mass  of  treacle  and  sugar  is 
thrown  into  an  ixoo  drum  with  perforated  sides,  whicli  is 
mode  to  revolve  on  its  axis  with  great  velocity,  by  ndiidi 
means  the  treeole  flies  o£E  on  all  mdee,  leaving  the  sugar  only 
■lightly  moist.     The  same  mode  has  recently  been  adopted 
for  drying  Epsom  salts,  and  after  this  tieatment  they  an 
said  to  retain  only  from  ^  per  oent.  to  1  per  cent,  of  meidiaiu- 
caUy  attached  water,  a  quantity  bo  small  as  to  obviata  any 
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The  appliances  described  as  used  for  drying  herbs,  &o.j 

a  former  leotore,  may  be  used  for  drying  crystallized  salts ; 

but  the  operation  is  one  of  considerable  nicety,  the  precise 

degree  of  heat,  &c.,  requiring  adjustment  to  suit  the  properties 

of  each  salt ;  some,  which  contain  much  water  of  orystal- 

lization,  are  apt  to  undergo  aqueous  fusion,  with  a  slight 

oleYBtion  of  temperature.     This  lb  the  case  with  crystallized 

carbonate  of  soda ;  the  bicarbonate,  on  the  other  hand,  is  apt 

to  lose  part  of  its  carbonic  add.     If  it  is  desired  to  retain  the 

otystalline  condition  of  efflorescent  salts,  they  must  be  dried 

at  a  low  temperature,  and  removed  from  the  drying  trays  as 

soon  as  a  sufficient  degree  of  dryness  has  been  reached ;  but 

if  it  is  desired  to  remove  their  water  of  crystallization,  the 

temperature,  low  at  first,  may  be  gradually  raised,  taking 

cue  that  it  never  rises  so  high  as  to  cause  fusion.     Deliques- 

oeot  salts  should  also  be  dried  with  a  gradually  raised  heat, 

to  avoid  their  solution  at  a  high  temperature  in  the  water, 

whidi  was  only  mechanically  adhering  at  a  low  one.    A  large 

Bomber  of  salts  are  called  permanent,  being  neither  efflorescent 

nor  deliquescent,  and  may  be  dried  with  less  difficulty.    A 

bnaOi  class,  such  as  the  chlorides,  iodides,  and  bromides  of 

potaaflium,  &c.,  have  no  water  of  crystallization,  but  water 

mechanically  confined  between  the  plates  of  which  the  crystal 

consists ;  the  water  thus  confined  does  not  evaporate ;  but  if  a 

itrongheat  be  applied,  the  crystals  burst  open  from  the  steam 

9SDerated.     It  is  consequently  called  water  of  decrepitation ; 

^  to  obtain  the  salt  free  from  it,  the  crystals  should  be 

'on^y  powdered  before  drying.     They  will  then  dry  withdut 

^■^colty,  and  are  not  liable  to  injury  by  any  ordinary  heat. 

Xaming  our  attention  now  to  the  treatment  of  precipitates, 

^^  find  the  difference  in  their  properties  from  those  of  crys- 

^'^Uized  salts  is  one  rather  of  degree  than  of  kind.     They  are 

^  particles  of  a  smaller  size ;  they  are  all  soluble,  but  to 

^  uradi  smaller  extent ;  they  less  commonly  contain  water 

ot  crystalligation,  but  frequently  water  of  hydration,  and 

generally  much  more  water  mechanically  attached ;  and  the 

5* 


Mite  coiitanwd  m  Ae  tn**'hmr  Hqw  bc^  vUd  tlwy  lift'V* 
beea  ^nown  down  will  fiw^uMitty  idhae  vitii  eaaidenb^ 
pertiucity.  Tbne  beta  A^*^miTn»  tlw  mo^  of  IiimIiimiT** 
apfJicftUe  to  tfaem. 

Bef fxe  jsoeeeding  to  the  wMhmg  and  diTing  of  potMEpitataM* 
we  m-aat  ImtAj  note  that  pnciiititei  wOl  Bomsthnw  TBiy« 
eitlier  in  mechaDicsl  condition  or  dtflnioil  eompoattiiai,  fna>- 
TRj  trifliiig  Tmriationfl  in  the  mode  of  ofonting.  Tba  mult* 
win  differ  according  u  the  lohitionB  an  hot  or  ocdd,  ocuxn.— 
trated  or  dilate,  neutral  or  otherwiae,  and  em  according  tv 
iriuch  flolntion  is  ponrwi  into  the  oth^. 

In  ilhutration  of  tfaeae  pointa,  I  may  qnote  the  pKecipitatka- 
of  iodide  of  lead  from  its  acetate  hy  iodide  of  potaniain,  ■» 
deacribed  in  GmeHn'a  "  Handbook  of  Ch«miatrj.** 

When  ttioDg  and  cold  aolntioofl  of  iodide  of  potaaannn  and 
acetate  of  lead  are  mixed,  polTemlent  iodide  of  lead  ia  pro- 
opitated  If  the  nlations  are  hot,  or  oonsideiaiUj  dilated, 
the  iodide  is  depoeited  in  thin  yellow  laminaF  eejttt^  li 
the  lead  solotion  be  poured  into  the  iodide,  the  lead  salt  ncmr 
being  in  ezceas,  a  pore  iodide  of  lead  is  precipitated.  11  the 
iodide  be  pomed  into  the  lead  solution,  the  lead  is  nee  warily 
in  ezceee  at  fint,  and  an  immediate  precspitate  of  oxyiodide 
of  lead  is  deposited.  If  the  iodide  of  potaaaiam  solatwn  be 
slightly  acidulated  with  acetic  acid,  and  dilute  eolation  <d 
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liqoor  from  which  it  has  been  thrown  down ;  water  is  poured 

upon  it,  agitation,  subsidence,  and  deoantation  being  repeated 

till  the  washings  oontain  only  an  unimportant  quantity  of  the 

impurity.    In  this  prooess  the  most  important  points  to  be 

Boted  are,  that  the  precipitate  must  be  thoroughly  agitated 

wiUi  each  suoceesive  portion  of  water ;  that  the  more  oom- 

pletelj  subsidence  and  decantation  are  effected  the  sooner  the 

predpitate  will  be  dean ;  that  a  precipitate  frequently  contracts 

eoosiderably  in  bulk  as  it  becomes  clean  ;  that  hot  water  allows 

nbddence  to  take  place  more  rapidly ;  that  it  acts  as  a  more 

powerfol  solvent  of  the  matter  to  be  washed  away ;  that  it 

promotes  the  aggregation  of  the  precipitate ;  and,  whenever  it 

is  admissible,  effects  the  washing  more  quickly  and  satis- 

fiutoily  than  cold.     The  water  may  be  decanted  either  by 

Bmply  tilting  the  vessel,  or  by  the  use  of  a  syphon.     In  the 

&inner  case,  for  small  operations  it  is  convenient  to  grease  the 

lim,  aad  use  a  guiding  rod  to  convey  away  the  liquor,  and 

prevent  its  running  down  the  side  of  the  vessel.     The  guiding 

lodis  most  suitably  of  glass,  and  is  to  be  held  in  a  vertical 

pofition  against  the  greased  rim,  just  in  advance  of  the  liquor 

^Ui  is  about  to  be  decanted.    As  the  liquor  is  poured  out,  it 

^  then  run  down  the  rod  instead  of  dribbling  down  the  side 

of  the  vessel,  and  is  readily  guided  into  any  receptacle  without 

loK.    Washing  by  decantation  is  most  suitable  for  precipitates 

^riuch  settle  rapidly,  and  are  of  small  bulk.    light  and  bulky 

P^pitates  are  apt  to  flow  over  with  the  washing  liquors,  and 

« 

iQ  any  case  it  is  a  prudent  precaution  to  pour  the  washings 
'btmgh  a  filter,  upon  which  the  precipitate  itself  may  subse- 
^ently  be  collected  and  drained.  The  second  method  of 
^'^Kshing  is  by  filtration,  which  is  suited  for  precipitates  which 
■^^  light,  bulky,  and  do  not  settle  well.  In  operations  on  the 
"^KUUest  scale,  the  most  suitable  arrangement  lb  the  ordinary 
P^per  filter;  and  though  this  must  be  familiar  to  you  all,  there 
■^  one  or  two  points  to  which  it  is  desirable  to  draw  your  atten- 
tion. The  paper  should  be  so  folded  as  to  fit  the  funnel  nicely. 
^6  paper  being  folded  in  half,  first  in  one  direction,  and  then 
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in  the  other,  and  opened  out  into  the  ahi^  of  a  funnel,  iri 
lolded  aoounitelj,  sIwetb  have  exactly  the  eame  angle ;  h 
funnels  vaiy  a  little,  it  -will  Bometimes  be  foond  that  tiie  p 
fits  tightly  into  the  throat  of  the  funnel,  and  is  loose  abooi 
top.  This  retards  filtration,  and  risks  the  rupture  of  the  pi 
to  aToid  which,  vhen  the  funnel  is  found  to  require  it, 
seoond  fold  of  the  filter  paper  should  be  made  not  exaoU 
light  angles  with  the  first ;  the  paper  may  then  be  opene 
either  a  more  obtuse  or  more  acute  angle  as  required,  an 
adjusted  as  to  suit  any  funnel  that  may  be  in  use.  I  pi 
to  have  the  paper  slightly  more  obtuse  than  tlie  fuoneL 
paper  having  been  adjusted,  should  be  wetted  before 
precipitate  is  put  upon  it ;  thia,  causing  the  fibre  of  the  p 
to  swell,  prevents  the  predpitate  from  passing  thronght 
also  prevents  the  paper  from  beooming  choked,  as  it  wtml 
if  the  pores  were  first  filled  with  the  precipitate,  and  t 
oontiaoted  by  the  swelling  of  the  fibre.  The  wetting  of 
paper  thus  promotes  both  dear  and  rapid  filtration.  In 
mode  of  washing,  as  in  the  last,  it  is  desirable  to  use  hot  w 
whenever  admissible ;  the  rate  at  whidi  it  passes  throng 
filter  is  in  a  very  notable  degree  more  rapid ;  and  ni 
precipitates  which  pass  through  the  paper,  if  filtered  fro 
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of  a!(m>Iegged  stool  inveitedy  the  doth  being  fastened  bj  its 

four  oomers  with  strings  to  the  parts  representing  the  feet  of 

tbe  stooL    Calioo  being  more  open  in  texture  than  paper, 

moet  pieoipitates  will  pass  through  it  more  or  less  at  the 

oammenoement  of  the  filtration ;  but  if  the  turbid  filtrate  be 

leliimed  to  the  filter  to  avoid  the  loss  of  precipitate  until  the 

filtrate  oomes  through  bright,  the  washing  may  be  continued 

without  further  difficulty.    A  precipitate  having  been  left  at 

net  upon  the  filter  tUl  no  more  filtrate  drains  out,  is  still 

imperfeofly  drained ;  but  the  dropping  wiU  begin  again  if  it 

be  gently  shaken  by  striking  the  side  of  the  funnel  or  filter 

H;  and  when  it  oea^  to  give  up  water  in  this  way,  a 

farther  portion  may  be  extracted  by  pressure.     The  paper 

filter  may  be  taken  out  of  the  funnel,  and  carefully  opened 

ont  flat  upon  a  doth,  or  a  second  sheet  of  filtering  paper.    The 

filter  having  been  entirely  unfolded,  the  predpitate  will  be 

faond  upon  one  half  of  the  paper,  and  the  other  half  may  be 

folded  over  to  cover  it,  while  a  dry  paper  or  doth  is  laid  upon 

flie  whole,  and  gentle  pressure  employed  to  extract  the  water. 

It  18  desirable  that  the  pressure  be  very  gentle  at  first,  or  the 

P^  will  almost  certainly  burst;  but  as  the  water  is  expelled, 

Qie  predpitate  becomes  so  firm  that  the  pressure  may  be 

^i^creased  to  any  extent,  changing  the  outdde  paper  or  doth 

^  the  predpitate  is  almost  dry.    To  complete  the  dedccation, 

^^^oouise  may  be  had  to  the  ordinary  drying  doset  or  hot-plate. 

-^^  porous  red-ware  saucers  used  for  putting  imder  gardener's 

^o^er  pots  are  convenient  for  drying  precipitates  in,  as  their 

Po:roT2s  nature  permits  the  absorption  of  moisture  and  its 

^^^iporation  from  the  whole  surface  of  the  saucer ;  but  as  the 

^^:roiis  ware  is  difficult  to  clean,  a  saucer  having  been  used 

^^^  one  material  should  not  be  used  for  another. 

Questions  fob  Examination  on  Crystallization  and 

Precipitation. 

What  are  the  usual  modes  by  which  a  soluble  salt  is 
^\tained  in  the  crystalline  state? 
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"Wlist  are  the  objects  sought  to  be  obtained  hy  cayaliillii  i^ 
tionP 

What  subetanoee  are  most  readily  separated  from  oc:^ 
uiother  by  this  prooessP 

What  cdrouiustaiioee  influenoe  tlie  sise  of  crystals  f 

What  is  the  difference  between  water  of  crystallisation  bd" 
water  of  decrepitation  P 

How  are  (systallized  salts  to  be  dried  ? 

Wliat  is  the  difference  between  crystAllizatioQ  and  pred  -- 
pitation  ? 

Wbat  differenoe  is  there  in  the  modes  of  washing  preaipitat«^* 
and  cnystalsP 

BeCAPITULATION    op    CkTOTALLIZATION    and    PB]SCtPITATION. 

Soluble  salts  are  usually  crystallized  by  cooling  a  hot— 
saturated  solution  or  by  evaporating  the  solvent,  tlie  object 
of  the  prooees  being  to  obtain  them  free  from  foreign  salts,  and 
of  a  definite  degree  of  hydration.    Isomorphoos  sabetanoea  an 
not  separated  by  Om  means  so  readily  as  heteromorphons. 

Cryetals  which  are  deposited  slowly,  and  without  agitation, 
are  usually  lai^eet  and  most  regular.  Most  salts  crystallise  in 
combination  with  water  in  one  or  sereral  definite  proportdons ; 
those  which  have  no  water  of  crystallization  frequently  have 
nf  ,1,-..- 


LECTURE    Vn. 

DIFFUSION  IN  LIQUIDS,  DIALYSIS,  OSMOSIS,  Etc 

Diffii8iaii--CryBtalloidB--GoIloids---Bate  of  Diffusion— Dialysis-  Osmosis— 
HydratioD  and  Dehydration  of  CoUoids — Infusion  of  Gentian,  &o. — 
Diffusion  Groapft— Tixoee  of  Equal  Diffusion— Influenoe  of  Heat. 

Though  the  prooess  of  dialysis  is  not  made  use  of  in  the 
preparation  of  any  officinal  product,  the  natural  laws  upon 
which  that  process  depends  are  called  into  operation  in  so 
great  a  number  of  cases  that  some  account  of  them  cannot 
&dl  to  be  both  interesting  and  useful. 

In  treating  of  solution,  I  stated  that  when  a  body  is  dis- 
solved, no  matter  what  its  density  may  be,  it  ceases  to  be 
separable  from  the  solvent  by  the  action  of  gravity ;  and  the 
first  point  to  be  noted  now  is  that  the  dissolved  bodies  not 
only  wiU  not  subside,  but  that,  if  a  dense  solution  be  placed 
at  the  bottom  of  a  vessel,  and  some  of  the  solvent  be  poured 
upon  it,  the  dissolved  matter  will  gradually  diffuse  upwards 
against  the  action  of  gravity  till  the  whole  liquor  is  imif  orm. 
Ajid  this  gradual  miidng  cannot  be  looked  upon  as  accidental, 
as  the  oonsequence  of  currents  in  the  fluids,  change  of  tem- 
perature, &o.,  for  careful  experiments  have  shown  that  bodies 
differ  in  the  rate  at  which  they  diffuse  in  this  manner.  A 
simple  experiment  will  show  this.  I  take  two  tall  glass  jars, 
one  filled  with  pure  water,  the  other  with  water  coloured  blue 
with  litmus.  Into  the  pure  water  is  poured  J  oz.  of  caramel 
solution  with  the  aid  of  a  long  tube  funnel,  so  that  it  may  be 
carried  to  the  bottom  of  the  water,  where  it  will  remain  as  a 
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layer  of  deep-oolonred  fluid,  showing  T«iy  little  tendenoy  b 
rise.  Into  the  hlue  water  is  poured,  in  the  same  mannei 
i^  oz.  hydroohlorio  acid,  of  the  same  density  as  the  t 
and  mixed  with  gum  to  give  it  the  same  Tisoosity.  The  aoid-V 
howerer,  diffuses  into  the  blue  solution  at  a  veiy  palpahl^^ 
rate,  as  may  he  seen  by  the  change  in  oolour  which  graduallj^a 
takes  place  from  the  bottom  upwards.  In  tins  expeiimentS 
we  have  one  of  the  most  diffusible  bodies  oontrastod  with  a^a 
body  at  the  opposite  end  of  the  scale,  and  between  thooo^e 
there  is  every  diversity  in  the  diffusion  rates  of  ■olable'^ 
subetanoefi. 

We  are  indebted  to  Professor  Cbaham  for  a  oarefol  inresti-    - 
gation  of  this  subject.     It  is  unnecessary  for  us  to  follow  the 
details  of  his  experiments,  but  we  may  with  advantage  note 
various  of  the  results. 

1.  Crystallizable  substanoes,  as  a  daes,  diffoae  mon 
rapidly  than  those  whioh  solidify  in  the  gelatinouB  ooa- 
dition. 

2.  Crystalline  salts  differ  muoh  among  themselvea  in  the 
rate  at  which  they  diffuse ;  but  salts  having  the  same  atysial- 
line  form  and  chemical  constitution  diffuse  at  about  the  aune 
rate. 

3.  The  rate  of  diffumon  is  proportionate  to  the  strangth 
of  the  solution  used,   and  increases  with  a  rise  in  tam- 
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soluble  matters  diffuse  in  water  under  the  same  eirou: 
stances: — 


100  ptrto  of  water 
■Bd  SO  parti  of 

Chloiide  of  sodium 
Nitrate  of  soda 
Trescle 


Diffnied  in  8  daja 
grains. 

68-6 

61-6 

32*5 


Kg.  8. 
-4-  ine/ist 


->» 


Sulphate  of  magnesia 27*4 

Sugar           26*7 

Chun  amine 13*2 

Albumen 3*0 

These  numbers,  you  will  observe,  give  oomparative  rather 
.-than  absolute  results,  but  are  equally  instruotive  and  reliable, 
^as  the  same  vessels,  the  same  temperature  and  strength  of 
tK)lution  were  observed  throughout. 

The  mode  of  operating  is  as  follows : — ^The  solution  to  be 
examined  is  placed  in  the  inner  jar, 
indicated  in  Fig.  8,  which  it  completely 
fills ;  distilled  water  is  then  poured  into 
the  outer  jar  till  it  is  filled  up  to  the 
dotted  line,  every  care  being  taken  to 
svoid  disturbing  the  contents  of  the 
small  jar,  the  whole  being  guarded 
against  agitation  or  changes  of  tem- 
perature during  the  experiment.  At 
the  end  of  the  required  time  the  con- 
tents of  the  large  jar  may  be  removed 
with  a  syphon  and  evaporated  to  dry- 
ness, together  with  a  further  portion  of 
distilled  water  with  which  the  outside  of  the  small  jar  and 
the  inside  of  the  large  one  have  been  washed. 

The  weight  of  the  residue  thus  obtained  gives  the  diffusion 
rate  of  the  body  under  experiment,  compared  to  that  of  any 
^ther  substance  operated  upon  in  the  same  way. 

Vegetable  tissues  and  animal  membranes,  which  have  the 
3wer  of  absorbing  water  freely,  permit  the  diffusion  of  crys- 

lloids  ta  go  on  through  their  substance  with  very  little  ob- 

notion ;  but  they  offer  so  much  resistance  to  the  passage  of 


1  .Yi  tncAfM 


2050 
grains 

Solution 


1^ 
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oolloids  that  thej  m&j  be  considered  Tutnallj  impervioiu  t^M 
tiiem.  If  a  solution  containing  both  oolloid  and  «r7Htalloi^= 
matter  be  placed  in  a  bladder,  and  the  bladder  immersed  iiK= 
water,  it  will  shortly  be  found  that  the  eryHtaUoid  matter  i^ 
passing  throQgh  the  bladder  into  the  water,  and  that  the  ool- 
loids will  remain  behind ;  thus  a  species  of  analysis,  oalledS 
dialysis,  may  be  conducted  by  the  different  diffosibilities  o^^ 
the  two  olassee  of  substances  through  the  bladder,  l^e  fol-  - 
lowing  table,  from  Watt's  "  Dictionary  of  Chemistiy,"  gives  - 
the  oranparatiye  rate  at  which  dialysis  takes  place  with  diren 
soluble  substances : — 


RaTK  or  DiALTBIB. 


1-697 
1-690 

1'404 

1-166 


DUlT»r  ooDtabiliic 

Bxtr.  logwood  . 
Cktechn    . 
Extr.  cochinMl . 
Qallo- tannic  add 
Bxtr.  of  Ktmiu 
FurecanUDd    . 


Wdght  tn  mwi 

jHWi^mJ  tuft 


Anijgd^in 

Besults  of  this  kind  are  obtained  by  placing  the  solution  to 
be  experimented  upon  in  a  dialyeer  consiating  of  a  wide- 
mouthed  bottle,  the  bottom  of  which  is  removed  and  replaced 
by  a  bladder  or  sheet  of  parohment-paper,  carefully  seleoted. 
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parilla  mizturey  and  after  the  lapse  of  a  short  time  test  the 
dialysate,  and  readily  detect  the  presence  of  iodide  of  potas- 
fiimn,  which  has  come  through  freely,  while  the  dark-coloured 
T^etable  ei^ractiTe  matters,  which  in  the  original  mixture 
prevented  the  application  of  the  test,  have  been  kept  back  by 
the  diaphragm. 


Kg.  9. 


Bg.  10. 


Kg.  11. 


Fig.  12. 


The  Glass  Dialyser.  Support  of  Ghitta-Percha.    The  whole  in  action. 

Dialytic  action  has,  no  doubt,  a  very  important  influence 
upon  the  vital  functions  of  animals  and  vegetables,  and  pro- 
mises to  reward  investigators  with  new  light  on  these  sub- 
jects ;  it  is  not,  however,  in  that  connection  that  I  wish  to 
draw  your  attention  to  it,  but  in  relation  to  the  solution  of 
various  matters  in  the  preparation  of  infusions,  decoctions, 
&c  But  before  doing  so,  I  must  prepare  my  ground  more 
completely  by  describing  a  third  class  of  phenomena  connected 
with  diGFusion. 

If  a  bladder  be  filled  with  a  saturated  solu- 
tion of  carbonate  of  potash,  while  a  portion  of 
the  salt  is  passing  out,  a  quantity  of  water 
much  in  excess  of  the  salt  passes  into  it,  so 
that  the  bladder,  if  full  at  first,  may  be  burst 
by  the  inflow  of  the  water. 

This  passage  of  the  fluid  through  the  bladder 
is  called  osmosis,  and  is  distinguished  as  end- 
osmoais  when  the  water  passes  into  the  solu- 
tion more  rapidly  than  the  latter  passes  out, 
and  exosmosis  if  the  outward  flow  prepon- 
derates. 

The  osmometer  (Fig.  12)  is  an  arrangement 
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of  ftpparabu  very  aunilar  to  the  diKlyBer.  The  solutton  to  W^ 
examined  ia  placed  in  the  vessel  A,  Bupptoted  upon  a  faripo^^ 
B,  placed  in  the  jar  of  iroterD.  At  the  oommenoement  of  th^£ 
experimeDt,  the  level  of  the  water  in  I)  is  made  to  oonespon^B 
exactly  with  the  level  of  the  solution  in  the  tube  £.  Aftec" 
the  neoessaiy  interval,  a  rise  in  the  liquid  in  S  indicates* 
endosmoais,  or  a  fall  iudioatee  exosmofiis.  Like  dialyHis,  tba^ 
rate  at  which  osmosis  takes  plaoe  oaa  only  be  stated  in  a  tahl^ 
indicating  the  results  obtained  in  some  particular  ooorse  i^* 
experiments.  Sli^t  differences  in  the  membrane  wmild_ 
vitiate  the  results  if  different  instnunenta  were  used. 

In  the  following  table,  from  Watt's  "  Dioticoiaiy  of  Che- 
mistiy,"  we  have  the  comparison  of  a  series  (^  solutioiu,  alL 
oontaining  1  per  cent,  of  solid  in  wat^,  exo^  hydrobhlorio 
acid,  which  oootains  0*1  pOT  cent,  of  HCl. 

Oaxoua  or  1  Pia  Cbht.  SoLunom. 

OxftSc4dd                      .  -  148  Chlorida  of  aldum  .       .     +  SO 

Hydrochloric  sdd  (0-1 7J.  -  92  „          anc  .       .     +  M 

Chloride  of  gold        .        .  -  04  Nitnte  of  lotd .               .     +  l» 

„           pUtinum        .  -  30  „           copper                  +  900 

„           nwgnesiDin  -  3  Chloride  of  copper  .       .     +  391 

„           sodium    .        .  -I-  S  „         iron                      +  43S 

„  pOtWUmn         .      +        18  .,  alnminiuin         .      +     540 

The  mvk  -  indicates  the  oatwixd  flow  ;  the  -f  tauk  indicate!  thst  tfaa 
predominating  flow  wm  from  the  water  into  the  solntaon. 
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o{  dijnesB  proportionate  to  the  relation  which  subsiste  between 

tile  affinity  of  the  spirit  and  the  gelatine  for  water,  and  the 

propoition  of  the  three  bodies  present.     This  experiment, 

J'oa  will  notice,  is  doselj  parallel  to  those  which  I  used  in 

^U^ofitration  of  evaporation,  and  the  relation  which  subsists 

'^^tween  tiie  moisture  of  the  atmosphere  and  of  the  materials 

^*poeed  to  it.     We  might  almost  say  that  the  water  in  the 

<K^ela(ane  had  evaporated  into  the  atmosphere  of  alcohol  in 

'Jucb  it  has  been  immersed. 

Our  materia  medica  affords  us  numerous  examples  of  sub- 

which  are  insoluble  or  imperfectly  soluble  colloids; 

id  our  pharmaceutical  operations  supply  equally  numerous 

where  these  materials  are  exposed  to  the  action  of 

r,  spirit,  or  both  in  succession.      The  subject  is  one 

"^^dl  worthy  of  study,  and  no  doubt  an  experimental  investi- 

K^^don  of  the  phenomena  would  yield  a  harvest  of  suggestive 


I  can  at  present  only  indicate  the  bearing  of  these  pheno- 
>zi.«na  upon    such   simple  processes  as  the  preparation  of 


Another  force — capillary  attraction — ^with  which  you  are 
P^t)t)ably  sufficiently  familiar,  also  plays  an  important  part  in 
fch.«  passage  of  liquids  into  the  substance  of  drugs  submitted 
^^o  their  action;  and  now,  supposing  the  ingredients  for  infusion 
o:f  gentian  to  be  placed  in  a  jar  and  covered  with  hot  water, 
<^tt|n]lary  attraction  comes  into  play  to  saturate  the  root  with 
ii^oistare,  the  soluble  portion  becomes  dissolved,  the  cells  and 
*1^^  contents  then  are  subject  to  the  action  of  dialysis  and 
^^'^K2U)6is,  the  cells  themselves  becoming  distended,  and  their 
^^^^^tents  being  diffused  more  or  less  rapidly  according  to 
^"lieiher  they  are  colloid  or  crystalloid  in  their  nature ;  the 
'^^xwalaginous  principles  being  slowest  in  diffusing,  and  the 
••lialoids  and  acids  more  rapid. 

fieveral  of  the  mucilaginous  principles,  such  as  pectin  and 

^^^ssorin,  undergo  very  imperfect  solution  ;  and  if  it  is  desired 

^  extract  them,  the  vegetables  containing  them  must  either 
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be  thonniglilj  oommiuuted  in  the  first  pUoe,  and  i 
agitated  during  infudon,  or  eubjeoted  to  pieBfluie  aftei 
tiave  been  aot«d  apon  by  the  hot  water,  as  their  imp 
Boliibility  and  small  difhisibility  would  otherwise  pi 
their  satisfaotoiy  extraotioit.  If,  on  the  other  hand, 
desired  to  avoid  the  solution  of  muoilagiuoue  matten 
with  oiyBtalloids,  coarse  oonuninntion  should  be  adopted 
the  ingredients  may  be  saspaided  in  the  watra  to  ard 
neceeeity  of  stitring ;  oold  wat«r  should  be  preferred,  an 
infuedcm  drained  off  without  pressure. 

Turning  again  to  Graham's  reenlts,  bis  seoond  ioda 
that  isomorphons  bodies  have  similar  diffusion  rat* 
ezempMed  in  the  following  table  of  diffusion  gronpe 
it  is  interesting  to  notice  that,  though  the  time  wh 
required  for  an  equal  diffusion  of  sundry  oompoundf 
not  show  any  mmple  numerical  relationship,  if  the  no: 
expressing  time  be  all  squared  a  simple  ratio  at  onoe  bei 
evident : — 

DirruHioir  Okodps, 
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j       emplified  m  a  table  giving  the  quantity  of  HCl  diffused  at 
different  temperatures : — 


1%e  nte  of  diffusion  of  HCl— 

At   W  Fahr.  being  taken  at 
8(f      „      is 


w 


» 


»» 


»> 


»> 


100 
1-35 
177 
218 


Another  table  in  Wattes  "  Dictionary  of  Chemistry"  gives 
ft  comparison  of  the  time  required  to  diffuse  equal  quantities 
^  the  following  substances^  the  time  required  for  HOI  being 
*^en  as  the  unit : — 


Hydrochloiic  add  . 

Chloride  of  sodium 

Sugar  . 

Sulphate  of  magnesia 

Albumen 

Caramel 


Times  of  Equal  Diffualon. 
1-00 

2-33 

7-00 

700 
49-00 
9800 


The  numbers  given  in  one  table  do  not  exactly  agree  with 
those  given  in  others,  but  I  think  we  may  set  that  down  to 
^^Oinparative  newness  of  the  subject,  and  the  tedious  nature  of 
the  experiments.  It  is  diflScult  to  insure  the  perfect  similarity 
^'  the  results,  when  the  circumstances  are  varied  between  one 
^^68  of  experiments  and  another,  but  we  need  not  discredit 
"ie  accuracy  of  the  comparison  between  parts  of  the  same 
table, 

qrvestions  for  examination  in  liquid  diffusion  and 

Dialysis. 

I^efine  the  terms  crystalloid  and  colloid. 
Wliat  effect  has  heat  upon  the  rate  of  diffusion  P 
Ajnong  bodies  of  equal  diffusibility,  what  other  relationship 
^  frequently  observed  ? 

What  is  meant  by  diiilysis  ? 

Define  the  terms  osmosis,  endosmosis,  and  exosmosis. 

6 


82  D1FFU810H    IW    LIQVIIM,    DIaCYKU,   OSMOSIX,   KTC. 

Recapittlation. 

YariouB  bodies  in  solution  in  water  diffuse  into  pure  wa-^ 
at  very  unequal  rates.  Tliose  which  diffuse  most  rapi«3 
are  called  crystalloida,  thoee  which  diffuse  slowly  are  call 
ooUoids.  Heat  increases  the  rate  of  diffusioD.  Isomorpho 
oompounda  have  usually  about  the  same  diffusion  raJ 
Hydrated  membranes  afford  little  ohstruotion  to  the  paaea^ 
of  crystalloids,  but  are  almost  impervious  to  oolloida.  The 
classes  of  bodies  being  separated  by  this  means,  the  prooeas 
called  dialysis.  If  a  hydrated  membrane  has  water  on  one  a.* 
and  a  solution  on  the  other,  they  flow  thioogh  the  membraj 
at  different  rates ;  this  flow  is  called  osmona.  If  the  flow 
wat«r  into  the  solution  preponderat«s,  it  ia  oidled  endoamoad 
if  the  flow  of  the  solution  into  the  water  preponderates,  it 
called  exosmosis. 


LECTURE  VIIL 

EVAPORATION,  BOILING,  FUSION,  AND  CALCINATION. 

Vegietable  Juices  -  Ersporation  over  Naked  Fire — Meohanioal  Stirrers — Sand 
Bath,  Water  Bath,  Saline  Bath,  &c.— Evaporation  in  Vacuo— Uaie  of 
Hvaporation  and  of  Vaporization — Fusion — Behaviour  of  Crystalloids 
and  Collcnds  at  their  Melting  Points— Latent  Heat  of  Fluidity— 
Behaviour  of  Fusible  Crystalloids  and  Colloids  under  th6  Action  of 
Heat  and  Solvents — Utensils  for  Fusions — Calcination. 

Ih  treating  of  the  desiccation  of  herbs,  I  pointed  out  the 
general  laws  of  evaporation,  and  described  some  appliances 
vhich  are  available  in  the  evaporation  of  water.  We  have 
now  to  consider  such  appliances  to  be  used,  and  such  general 
rules  to  be  observed,  in  the  evaporations  of  liquids,  as  did  not 
tten  come  under  our  notice. 

Vegetable  solutions  for  the  preparation  of  extracts  being 
mote  prone  to  decomposition  than  the  herbs  from  which 
ttiey  have  been  extracted,  require  considerable  care  and  great 
promptitude  in  their  reduction  to  such  a  degree  of  concentra- 
tion as  puts  them  out  of  danger  of  fermentation ;  compared  to 
the  drying  of  herbs,  we  have  now  a  much  greater  quantity  of 
^ter  to  evaporate ;  the  active  principles  are  deprived  of  the 
protection  which  their  natural  covering  generally  affords,  and 
the  liquid,  instead  of  being  diffused,  as  it  is  in  the  leaves 
*^d  branches,  allowing  free  circulation  for  the  air,  now  lies 
^^mpactly  at  the  bottom  of  the  pan;  there  is  consequently 
tenfold  urgency  to  have  recourse  to  every  artificial  means  of 
expediting  the  process,  and  to  have  a  vigilant  eye  upon  all 
the  chances  of  injury  to  which  the  liquid  is  exposed. 

6* 


84      KVAPORATrON,    HOILIKO,    FUSION,   AKD   CALCINATION. 

With  the  view  of  expediting  eraporatioii,  the  pans  naed  tn 
this  purpose  are  oonstructed  very  wide  in  proportion  to  tiidx 
depth,  and  when  set  npon  the  fire  for  ootiTe  ebollition,  which 
is  Bometimes  admissible,  only  the  oentre  of  the  bottom  oJ 
the  pan  is  exposed  to  the  direct  action  of  the  fire;  ^* 
residue,  whidi  is  apt  to  adhere  to  the  pan  just  aboye  flu 
surface  of  the  boiling  liquor,  is  thus  in  a  measure  protectee 
from  BooTohing ;  but  as  a  further  protection,  it  should  V 
frequently  washed  down  from  the  sides  by  sturing  the  he 
liquor,  and  driving  it  ^m  one  side  to  another.  Evaporatio 
oyer  a  naked  fire  will  require  pretty  constant  attention  in  » 
oases  where  an  organic  material  is  being  operated  upon. 

In  most  cases,  at  a  certain  stage  in  the  process,  a  film  appeal 
npon  the  surface  of  the  hquid,  which  very  mucih  retards  i1 
evaporation.  This  is  to  be  avoided  by  oonBtant  stirring,  -wiao 
is  usually  performed  by  hand,  except  in  laboratories  wha 
evaporation  is  so  constantly  going  on  as  to  make  it  met 
while  having  mechanical  contrivances  to  save  the  txme  of  fli 
operator.  A  circular  movement  may  be  given  to  the  atiini^ 
rod  by  attaching  it  to  a  wheel  moved  by  machinery,  bnt  ■ 
this  moves  in  one  direction  at  a  constant  rate  it  is  not  neari; 
BO  efFective  as  stirring  by  the  hand,  which  moves  the  fluid  i: 
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dmnW,  is  to  run  an  endless  band  of  o^oo  over  three  rollers 
plaoed  in  tiie  position  of  the  angles  of  an  inverted  triangle 
suoh  u  the  lettfff  Vi  the  roller  representing  the  apex  being  in 
th«  pan  of  hot  liquor ;  motion  is  oommunicatod  to  one  or  both 
of  tfie  other  rollers.  The  band  is  thus  oontinually  drawn  out 
«t  tlia  pan  saturated  with  hot  liquor,  muoh  of  which  evaptoates 
Wore  returning  down  the  other  ude  of  the  V>  nearly  oold, 

Kg.  13. 


Beynolda's  Hechanioal  Stirrer, 


into  the  pan.  As  both  sides  of  the  band  are  exposed  to  the 
mir,  and  it  is  easy  to  have  its  size  ten  or  twenty  times  as 
great  as  the  snrfaoe  of  liquor  whioh  would  otherwise  hare 
Iwen  exposed  to  evaporation  in  the  pan,  the  process  is  greatly 
expedited. 

Tlie  material  of  the  pan  should  be  copper,  block  tin,  or 
eaufflelled  iron :  the  fiist  and  last  being  preferred  for  mov- 
Mde  pans,  the  second  for  pans  fixed  in  steam  jackets,  &o. 

Various  arrangements  are  made  for  regulating  the  heat  as 
Applied  to  evaporating,  boiling,  or  distilling  apparatus. 

Appliances  of  this  kind  are  cEilled  baths,  and  have  dis- 
^ctive   prefixes,  according  to   the  material  used  to  regu- 
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late  the  oonveyiuioe  of  Iieat  from  tlie  fire  to  iha  fluid  under 
operatioii. 

Sand,  water,  Bt«ain,  oU,  glyoerine,  ealine  Bolntion,  and 
funble  metals  are  all  in  turn  used  for  this  purpose,  eacA^ 
luiving  advantages  for  particular  operations. 

The  sand  bath  oonaiste  simply  of  Band  laid  upon  an  iron 
plate  heated  by  the  Sre.  It  prevents  rapid  ohanges  of  tem~ 
perature,  but  doee  not  aflord  security  against  too  great  hf»»*- 
The  ealine  bath  may  be  used  when  a  temperature  a  f  o-'W 
degrees  above  boiling  water  is  required,  and  where  a  ho**^' 
much  higher  would  be  injurious.  It  conmsts  of  a  pan  set  x^ 
another  pan,  charged  with  a  saturated  solution  of  some  sikX'^ 
which  boils  at  about  the  temperature  within  which  it  is  deelJ*^ 
able  to  keep  the  contents  of  the  bath.  As  long  as  any  -wat^^*" 
remains  in  the  lower  pan,  the  temperature  never  rises  abo^?"^ 
the  desired  point ;  and  as  long  as  the  water  is  leploiished  m-^*^ 
quantities  insuffioient  to  dissolve  the  whole  of  the  salt,  tim-'^ 
temperature  will  never  fall  below  the  required  point,  llv-^ 
Yig  14.  out  (Fig.  14)  repreaenta  a  baHi  c^^ 

^  this  kind,  with   a  pipe    for   tk  ^^ 

ot  the   excess   of  steanB-  ^ 
surrounded  at  its  upper  portioc: 
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ordinary  water  bath  in  which  the  lower  pan  is  always  retained 
at  212®  Fahr.  (=  100°  C),  the  npper,  of  course,  being  a  few 
d^rees  less;  thns  the  saline  bath  may  be  used  for  boiling 
down  wateiy  liquids,  while  the  water  bath  can  only  be  used 
for  evaporating  them  below  the  boiling  point. 

The  steam  bath  admits  of  a  certain  range  of  temperatiire 
from  the  boiling  point  upwards,  according  to  the  pressure 
which  the  apparatus  is  calculated  to  sustain.  There  are  more 
difficulties  in  gettiag  all  the  joints  sound  in  proportion  as  the 
preflBure  increases,  but  in  any  considerable  laboratory  this  is 
amply  compensated  for  by  the  convenience  of  having  one 
lioiler  and  fire  supplying  heat  to  almost  any  number  of  pans, 
the  pans  being  connected  or  disconnected  at  any  moment  by 
simply  turning  the  steam-cock  with  which  each  pan  is  sup- 
plied. 

The  steam  bath  is  constructed  of  two  pans  riveted  or  bolted 
together  at  the  edges,  the  lower  pan  being  deeper  than  the 
iipper ;  there  is  a  space  between,  into  which  the  steam  is 
allowed  to  enter,  a  provision  being  also  mode  to  carry  off 
the  water  resulting  from  condensation. 

The  evaporation  of  a  vegetable  liquor  caimot  safely  be  con- 
ducted over  the  open  fire  after  it  has  acquired  the  consistence 
of  syrup,  but  the  great  majority  may  be  evaporated  in  a  steam 
bath,  working  with  4  or  5  lbs.  pressure,  without  any  fear  of 
injury ;  the  Pharmacopoeia,  however,  directs  the  evaporation 
of  many  of  the  extracts  at  a  temperature  not  exceeding  140° 
(HT 160°  Fahr.,  at  other  times  directing  simply  that  a  water 
bath  should  be  used,  in  which  case  the  heat  of  the  extract  will 
be  about  170°,  180°,  or  190°  Fahr.  so  long  as  it  remains  fluid, 
but  may  rise  to  within  a  few  degrees  of  the  boiling  point  as 
it  becomes  thick,  and  evaporation  goes  on  so  much  more 
slowly.  In  any  case  where  it  is  imperative  to  keep  the  tem- 
perature below  140°  to  160°  Fahr.,  the  use  of  the  thermometer 
becomes  necessary.  It  may  either  be  placed  in  the  extract  or 
in  the  water  of  the  lower  pan,  which  is  in  some  respects  more 
convenient ;  but  in  this  case  it  must  be  remembered  that  th^ 
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extract  will  be  a  few  d^^reee,  though  an  uncertain  namhea 
degrees,  lower  than  the  thermometer  indicates. 

Below  the  boiling  point  the  rate  of  evaporation  is  inore* 
the  more  nearly  the  temperature  approaohes  212°  Fahr., 
larger  the  surface  exposed  to  tiie  air,  the  man  perfeotly 
Burfaoe  is  kept  free  from  pelliole,  and  the  more  rapidly  the 
possee  over  the  surface. 

At  the  boiling  point  the  rate  of  evi^>oration  (or  vaporixat 
as  it  is  then  called  for  distinction)  inoreaaee  in  -propoxHost 
the  supply  of  heat  to  the  pan,  and  the  amount  of  pan  Buri 
which  is  covered  by  the  liquor. 

So  far  I  have  directed  your  att«nti(m  to  the  evapcnation 
liquors  under  ordinary  atmospheric  pressure.  A  most  imj 
taut  improvemmt  in  the  prooees  is  to  conduct  it  in  a  dlo 
veesel,  oonstruoted  like  the  eteam  bath,  with  tiie  addition  ol 
air-tight  cover,  the  air  being  then  exhausted  by  means  of 
air-pump  worked  by  a  steam-engine.  The  evaporation,  on 
these  droumstanoes,  takes  place  with  equal  velocity  at  80' 
90°  Fahr.  lower  temperature.  Bapid  evaporation  can  t 
he  aooomplished  without  fear  of  injury  from  over-heati 
and  oontaot  with  air  is  entirely  avoided.  Extracts  prepa 
in  tlus  way  generally  preserre  in  a  higher  degree  the  natt 
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Fusion  ob  Liquefaction  by  Heat. 

The  term  fusion  is  commonly  restricted  to  the  liquefaction 
of  sooh  substances  as  require  for  this  purpose  a  high  tempera- 
ture, but  it  is  both  more  convenient  and  more  philosophical 
to  treat  all  together,  the  melting  of  ice  or  of  cast  iron 
being  just  the  same  as  regards  the  principles  involved,  and 
tile  appliances  to  be  used  for  the  one  are  linked  in  an 
mibroken  chain  of  slight  modifications  with  the  arrange- 
Qients  required  for  the  other. 

The  pharmaceutical  operations  in  which  fusion  is  required 
Vie  very  numerous,  but,  generally  speaking,  also  very  simple; 
^ey  consist  of  such  processes  as  making  plasters  or  oint- 
ments, the  casting  of  caustic,  nitre  balls,  &c.,  the  purification 
of  bismuth,  sulphuret  of  antimony,  gum  resins,  &c.. 

Fusible  solids,  when  gradually  heated  to  their  melting 

point,  do  not  all  behave  in  the  same  manner ;  thus,  wrought 

^^itm  becomes  soft,  plastic,  and  adhesive  before  it  melts,  but 

oast  iron  becomes  brittle  and  crumbly ;  other  substances,  such 

^s  nitrate  of  silver  or  of  potassium,  imdergo  no  very  visible 

<^hange  until  liquefaction  takes  place.     It  has  been  supposed 

f^hat  bodies  change  from  the  crystalloid  to  the  colloid  state 

of  matter  as  they  assume  the  plastic  state  which  precedes 

^UaoiL    When  fusion  commences,  they  combine  with  heat 

1X1.  Booh  an  intimate  maimer,  that  the  further  addition  does 

x^ot  cause  any  rise  in  temperature  till  the  whole  of  the 

^^Iwtanoe  be  liquefied.     The  heat  thus  disappearing  is  called 

*^*ent  heat  of  fluidity;  its  quantity  varies  very  much  with 

^xfferent  materials,  as  is  indicated  in  a  few  examples  in 

^1^«  following  table : — 


Latekt  Hbat  or  Fluidity. 


Fahr. 

Fahr. 

Water 

.     142** 

Bismuth  . 

22'* 

Niteate  of  soda 

.     113° 

Sulphur   . 

1S° 

Nitiste  of  potash 

86** 

Lead        .       . 

9° 

Zinc 

6e° 

Phosphonis 

9° 

Tin.       .       .       . 

26° 

Mercuiy  . 

5° 
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Thus,  1  lb.  of  ice  at  32°  Fahr.  will  abeorb  as  much  heat  in 
beooming  watw  at  ^2°  as  would  have  suffioed  to  raiae  1  lb.  of 
water  at  32°  up  to  174°.  Or,  to  put  it  in  another  way,  1  lb. 
of  ice  at  32°,  and  I  lb.  of  water  at  174°,  when  mixed  together, 
will  make  2  lbs.  of  watOT  at  32°. 

This  law  has  a  practical  beaiing  upon  the  melting  of 
various  sabetaucee,  which  are  liable  to  be  injured  bj  exposing 
to  a  heat  a  little  above  their  melting  point ;  tlias  a  pan  of 
ointment  or  plaster  may  be  kept  upon  the  fire  with  little  fe*' 
of  injury  bo  long  aa  a  portion  remains  onmelted,  but  to  keep 
it  there,  even  a  few  minutes,  after  fuaon  is  complete,  wooM 
be  at  considerable  risk  of  its  injury,  for  then  the  heat  added 
isausee  a  rapid  rise  of  temperature. 

It  may  be  stated  as  a  rule,  that  fusions  should  be  effect^ed 
at  the  lowest  practicable  temperature.  The  next  table  sho'W^ 
the  melting  points  of  various  substances  in  which  phanoA^ 
ceutists  are  interested: — 


MELTINfl  AHD  FbBBUHO  Pot.tTft,* 
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tlie  wax  and  the  speimaoeti  being  equally  perfect  at  their 
melting  pointSy  but  the  wax  remaining  in  more  intimate 
union  on  the  subsequent  cooling. 

If  the  experiment  be  repeated  with  rosin,  a  thick  semi-fluid 
is  obtained  on  cooling  without  any  separation  of  the  rosin. 
In  these  three  cases  we  have  the  rosin  a  colloid,  the  sperma- 
^  a  (nystalloid,  and  the  wax  an  intermediate  body,  and 
^hsj  illustrate  the  different  behaviour  of  fusible  bodies  be- 
onging  to  these  classes  when  subjected  to  heat,  the  spermaceti 
uidergoing  very  little  softening  previous  to  fusion,  while  the 
oon  passes  by  imperceptible  degrees  from  the  solid  to  the 
^nid  state. 

In  the  production  of  ointments  and  plasters,  that  condition 
•^tween  hardness  and  fluidity  is  aimed  at  which  is  best  ob- 
^ed  by  the  presence  of  at  least  one  body  of  a  colloid 
ature.  I  must  state,  however,  that  I  am  at  present  using 
^e  terms  colloid  and  crystalloid  without  reference  to  their 
iffusive  powers,  as  this  property  has  not  yet  been  investi- 
Bted  for  many  substances  insoluble  in  water. 

The  appliances  used  for  fusions  are  very  various,  depending 
(xm  the  chemical  relationships  and  the  melting  point  of  the 
^bstance  in  hand.     Thus,  a  water  bath  of  glazed  earthenware 

veiy  suitable  for  ointments  and  most  things  requiring  a 
Bat  below  212^  Fahr.  Copper  pans  are  suitable  in  many 
Mes  where  a  slightly  higher  heat  is  required,  or  where  a 
utoial,  from  its  hardness  or  adhesiveness,  woiild  endanger 
^jthenware  in  its  subsequent  removal.  Copper  pans,  how- 
»'^er,  are  quite  unsuitable  for  melting  sulphur,  nitrate  of 
^^tash,  hydrate  of  potash,  or  nitrate  of  silver,  as  these 
materials  have  a  powerful  action  upon  copper ;  iron  is  much 
^'^  affected  by  them.  Platina  vessels  may  be  used  for  the 
*jion  of  nitrate  of  silver,  &c.,  but  would  be  destroyed  by 
^phur.  Porcelain  may  be  used  for  sulphur  or  nitrates,  but 
'onld  be  attacked  by  caustic  alkalies.  Fire-clay  crucibles 
"^e  little  acted  upon  by  most  pharmaceutical  products, 
*^oept  the  caustic  alkalies,  but  are  too  porous  to  be  suitable 
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for  valuable  materialB  like  nitnte  of  nlver;  th«7  an  epeoal 
suited  to  fnaion  of  metals,  and  c^teratioiis  requiring  a  ve 
high  tranperature. 

They  are  subjeot  t^i  two  inoonvenienoes,  viz.,  that  tb 
an  liable  to  oraok,  and  will  ranly  bear  mon  than  two 
thne  heatinge,  unlees  need  with  oonBiderable  oan,  and  on 
exposed  to  a  modarato  heat.  The  absorbent  oharaoter  of  t 
material,  also,  will  oommonlj  render  a  omoible  which  has  be 
employed  for  one  operation  unfit  for  another  of  a  diffen 
natun.  I  have  frequently  used  oruoibles  of  fire-olay  mix 
with  plumbago,  and  find  them  capable  of  standing  a  gn 
many  re-heatings  without  cracking,  but  they  become  raUi 
crumbly  and  very  porous  with  long  use,  as  the  plombij 
bums  out. 

Calcination  is  rarely  performed  by  Uie  pbarmaoeutast ;  Q 
inoonvenienoe  of  having  many  different  small  operations,  m 
tile  cumbrous  appliances  required  for  their  performanoe, 
great  measun  exclude  oaloination  from  the  list  of  laborato 
processes,  such  chemicals  as  requin  it  being  better  made 
the  large  scale,  when  the  apparatus  is  in  constant  use  for  1 
same  purpose. 

The  process  oonsista  essentially  in  expraing  a  subetanoe 
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atmosphere  of  oarbonio  add,  the  evolution  of  the  gas  taking 
plaoe  much  more  readily  in  a  current  of  air,  especially  if 
aooompanied  with  carbon  and  hydrogen,  which  decompose  the 
earbonic  acid  into  carbonic  oxide  at  the  moment  of  its  libera- 
tioiL  Thus,  limestone  is  much  more  easily  converted  into 
quicklime  if  burnt  in  contact  with  the  fuel  than  if  heated  in 
a  dose  retort.  Artificially  prepared  carbonate  of  lime  is 
more  easily  reduced  to  the  caustic  state  than  the  native  lime- 
stones, and  if  pure  lime  be  required,  the  precipitated  car- 
boDate  may  be  calcined  in  a  covered  crucible  at  a  heat  below 
whiteness.  Magnesia  and  oxide  of  zinc,  prepared  from  the 
carbonates,  require  a  low  red  heat.  Burnt  alum  and  dry  sul- 
phate of  iron  are  produced  by  a  heat  considerably  below  red- 
ness, a  higher  heat  driving  off  not  only  the  moisture  but  the 
add.  Sulphate  of  manganese  is  purified  from  iron  by  cal- 
cining at  a  full  red  heat,  which  does  not  decompose  the  sul- 
phate of  manganese  but  converts  the  sulphate  of  iron  into 
solpburous  acid,  which  is  driven  off,  and  peroxide  of  iron, 
wbidi  is  afterwards  separated  by  dissolving  the  manganese 
salt  and  filtering  out  the  insoluble  peroxide.  In  calcining 
^  sulphate  of  iron  for  use  as  dried  sulphate,  the  danger  is  in 
luiving  the  heat  too  high;  in  calcining  the  sulphate  of 
iiuaiganeee  to  purify  it  from  iron,  the  danger  is  of  having  the 
heat  not  high  enough. 


Questions  for  Examination. 

What  temperatures  are  usually  desirable  in  the  evaporation 
^'  Vegetable  juices  P 

What  are  the  disadvantages  of  temperatures  too  high  or 
^lowP 

What  are  the  usual  modes  of  regulating  the  temperature  of 
^^porating  liquors  ? 

What  is  the  essential  advantage  of  a  water  bath  over  that 
^^  a  sand  bath  or  naked  fire  P 
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How  does  stirring  promote  eraporatioii  P 

What  cdroumstanoee  expedite  the  evaporation  of  a  liqoc 
kept  below  its  boiling  point  ? 

What  oircumetaQoefl  detarmine  the  rate  of  Taporization  c 
a  liquor  at  its  boiling  point  ? 

In  what  respeot  should  we  vary  the  applioncee  for  hoilia 
when  our  object  ie  to  produce  a  deooction  ? 

What  difierenoe  is  obaanred  in  the  behaviour  of  oryitaM' 
and  colloid  bodies  just  below  their  melting  points  f 

What  useful  applioation  have  we  for  fusible  ooUoidt  t 
pharmacy  P 

What  is  meant  by  latent  heat  of  fluidity  ?  Is  it  of  variab! 
amount? 

Wlwt  is  the  nature  of  oalcioation  f 


RKfAPITtl-ATlON, 

Evaporation  of  vegetable  juioee  requires  to  be  perfortf 
promptly  to  avoid  decomposition.  They  are  liable  to  inja 
by  too  high  a  heat,  or  too  long  a  oontinuanoe  of  a  temp^ 
ture   insufficiently  high ;    the  temperature  is   oonvenien 


RECAPITULATION.  95 

^istB.     Fusible  dyBtalloids  Bometimes  become  more  brittle 
\yeioTe  they  melt. 
DTLring  fusion  a  certain  amount  of  heat  disappears ;  this  is 
bio^m  as  the  latent  heat  of  fluidity,  and  varies  much  with 
different  bodies. 

Fusible  colloids  are  required  in  plasters  and  ointments,  to 
pve  tiiem  adhesive  and  plastic  qualities. 

Calcmation  consists  of  heating  a  substance  strongly,  to  drive 
oS  Tolatilizable  constituents,  or  cause  oxidation,  and  leave 
a  powdery  residue. 


LECTURE    IX. 


DISTILU.TION  AND  SUBLIMATION. 


FDrma  ol  Appuatiu— Alembio— B«tort  ud  Beoeim— FUak  ud  BiM 
Fnniul— Tabulated  Otnukiuei  and  Beoetviug  Battle— lisla^i  Om 
deuer  — Batter  and  Wonn  Tub— Fraotional  DiadUatuo— Boffin 
Pirinte  o(  Uixad  liqnida— BoUing  Poinia  of  EnontiBl  OiU— Dolilli 
tioo  of  r«»iiitlal  Oila— GoDdaiuing  Poww  of  O^  Water— UtKliei 
lioh'a  CoDdanaBT — Bumping — Sablimation — Calomel  Hjflrn  anHiai*"' 
and  D17  SnbUnuUion — Iodine. 

We  have  oonsideied  the  conTeraion  of  water  and  other  liquid 
into  the  gaseoas  state,  and  have  now  to  study  the  meaoi  < 
leooDTerting  their  vapoura  into  liquids.  The  two  proccW 
taken  togeflier  constitute  distillation.  The  objects  of  distiU' 
tion  may  be  either  the  separation  of  two  mixed  or  oombiiu 
subetanoes  or  the  oombination  of  elements  into  new  tfH 
poiuids,  and  ntxasinTiiillj'  bntli  oonibi nation  ami  spporatioii  f 
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td.^uitage  of  being  entirely  of  glass,  there  being  no  cork  or 
m^o-nibber  connections  and  no  luting,  but  the  disadvantage 
ol  Wng  very  inefficient  in  condensing  power.  The  body,  or 
fiuk-like  portion,  vith  its  contents,  should  be  set  in  a  sand 
bith,  a  cone  of  paper  or  card  placed  over  it  so  as  to  keep  the 
wMe  flask  hot,  and  then  the  head  put  on.  The  cone  in  some 
mesrare  prevente  the  heat  reaching  the  head,  but  for  its  more 
effectnal  cooling  it  should  be  fitted  with  a  oap  of  thick  cloth 
a  filtsring  paper  kept  oonstantly  moist.  The  retort  and 
noeiver  is  a  much  more  oonvenient  and  useful  arrangement, 
ud  now  that  they  can  be  had  with  the  beak  of  the  retort 

Pig.  16. 


Siomtd  into  the  recmver,  forming  an  air-tight  joint,  there  is 
"cuuely  any  purpose  to  which  Hie  alembic  may  be  put  that 
is  not  better  accomplished  by  tiiis  apparatus.  The  receiver 
**u,j  be  immersed  in  oold  water,  while  the  retort  is  heated  by 
^  nter  bath,  sand  bath,  gas  furnace,  or  any  other  means. 
-I^  two  preceding  arrangements  are  scarcely  suited  to 
**jQiing  beyond  experimental  purposes ;  for  operations  on  a 
^^iger  soale  more  substantial  and  capacious  vessels  must  be 
^>aed,  which  are  not  easily  fitted  air-tight  by  grinding. 

The  following  is  an  arrangement  (Fig.  16)  which  I  have 
**eqiientiy  adopted  for  working  quantities  from  a  pint  up  to 
MagJlon:— 

A.  large  flask  is  fitted,  by  means  of  a  cork,  with  a  tube- 
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funnel  and  heat  tube ;  the  flask  is  eet  in  a  water  bath  over  a 
gu  fumaoe.  The  bent  tube  is  oonneoted  by  means  of  an 
indiiflr-rubber  tube  to  a  seoond  ^lase  tube,  fitted  by  a  per- 
flated oork  to  the  tubulated  reoeiver  (which,  when  tbns 
used,  would  be  more  properly  termed  the  oondenser) ;  round 
the  t<^  of  the  tubulure  of  the  receiver  is  fitted  a  collar  (d 
leather  or  sheet  indiarnihber,  and  then  the  tubulure  is  in- 
serted in  a  half-gallon  bottle.  Bound  the  top  of  the  leodver 
is  carried  a  small  india-rubber  tube  supplied  with  water,  and 
perforated  so  that  the  water  shall  trickle  down  in  small 


Fig.  16. 
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or  ejection  of  its  contents  through  the  funnel,   would   be 
endangered ;  it  also  affords  means  of  admitting  air  in  event 
of  there  being  exoeesive   oondensation.     The  tube-funnel 
attached  to  the  flask  answers  the  double  purpose  of  safety 
against  sudden  oondensation,  and  a  means  of  refilling  the 
flaak  when  the  great  bulk  of  the  liquor  has  distilled.     If  the 
condensed  liquor  rises  in  the  bottle  above  the  bottom  of  the 
toboltuey  and  sudden  oondensation  takes  place,  the  contents 
of  the  bottle  would  be  drawn  up  into  the  receiver,  and  pos- 
aUy  even  into  the  flask,  were  it  not  provided  with  the  tube- 
fnnneL    This  arrangement  is  suited  for  recovering  the  spirit 
in  the  preparation  of  alooholic  extracts,  &c.     It  may  also  be 
iiaed  for  the  distillation  of  spirit  of  nitre,  &c.     In  which  case, 
or  in  any  others  where  the  india-rubber  tube  is  objectionable, 
the  bent  tube  from  the  flask  may  be  fitted  to  the  condenser 
direct;  but  this  makes  the  apparatus  rigid,  and  consequently 
1^  convenient.     liebig's  condenser  is  an  efficient  and  con- 
venient piece  of  apparatus  suited  for  processes  of  any  mode- 
rn magnitude.    It  consists  of  two  tubes  fitted  one  within  the 
^ther,  with  a  space  between  for  water.     The  inner  tube  is  of 
SliUB,  the  outer  of  glass,  metal,  or  any  other  suitable  mate- 
^;  they  are  placed  either  vertically  or  in  a  sloping  position, 
^e  vapour  to  be  condensed  being  passed  down  the  inner  tube, 
^lule  cold  water  is  made  to  flow  up  the  space  between  the 
'^.    This  is  economical  of  the  water  used  for  condensing, 
^  each  portion  of  water  in  its  passage  up  the  tube  continues 
^  abstract  heat  from  the  vapour,  till  at  last  it  may  flow  away 
^  ahnost  as  high  a  heat  as  the  vapour  enters;  and  the 
'^^poor,  as  it  descends,  parts  with  heat  at  every  step,  always 
^^^^ning  into  juxtaposition  with  water  colder  than  itself  till  it 
^  condensed  into  a  liquid,  and  flows  out  at  the  bottom,  it 
•^y  be  not  much  warmer  than  the  cold  water  supplied  for 
^  oondensation.     One  great   recommendation  of  liebig's 
^^Menser  is,  that  when  sufficiently  large  it  is  thoroughly  effi- 

• 

'^'^^  at  the  same  time  that  it  is  easily  cleaned,  and  presents 
^^  junctions  liable  to  be  acted  on  by  corrosive  chemicalB :  it 

7* 
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may  be  used  in  turn  for  ftromatio  -waters  or  spirits,  for  t£ 
nitric  aoid,  or  bromine. 

Stills  of  a  few  gallona'  capacity  ore  often  made  of  stf 
-ware,  in  the  form  of  a  retort,  or  more  adTantageonsly, 
body  and  bead  may  be  made  separate,  as  in  P^g.  17, 
junction  being  made  air-tight  by  grinding  the  two  p 
together  or  by  luting.  They  are  suitable  for  the  distillai 
of  aoids  and  other  ooiroHive  materials,  or  such  as  requii 
high  heat  In  this  case  they  are  set  in  sand,  oontiuned  uc 
iron  pot,  heated  by  a  fumaoe.  If  used  for  distilling  oi 
vitriol,  a  hood  should  be  placed  over  the  still  head  to  pio 


Kg.  17. 
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effected  by  pacing  mixed  yapoms  through  a  series  of  con- 
densers,  the  temperatures  of  which  are  regulated,  and  each 
one  being  cooler  than  that  which  precedes  it.  This  method 
is  Bometimes  nsed  in  the  distillation  of  spirit,  to  save  a  second 
leodfioation. 

B7  way  of  a  further  illustration  of  this  method,  we  will 
soppoee  it  is  desired  to  separate  water  and  alcohol  from  ether, 
in  which  case  the  condensers  may  consist  of  three  Woulfi's 
bottles.    The  vapours  from  the  stiU  being  passed  into  the 
fint,  which  is  placed  in  a  tub  of  water  at  190"",  water  vapour 
will  here  be  condensed ;  but  its  temperature  being  above  the 
Innling  point  of  alcohol,  its  vapour  will  pass  on  to  the  second, 
the  temperature  of  which  is  regulated  to  120"".     Here  the 
Alcohol  condenses,  its  boiling  point  being  170^ ;  but  the  ether, 
Ae  boiling  point  of  which  is  98^,  passes  on  to  the  third  bottle, 
whi(ji  should  be  kept  at  the  lowest  convenient  temperature. 
It  does  not  often  happen  that  there  is  occasion  to  separate 
^^hese  three  from  one  another,  but  the  separation  of  water  from 
^€ohol  is  done  in  this  way  to  save  a  second  distillation.     The 
*^  bottle  may  be  replaced  by  any  other  form  of  condenser  ; 
^d  if  there  are  only  two  vapours  to  condense,  only  one  bottle 
^^  be  interposed  between  the  still  and  the  ultimate  con- 
denser.   On  the  other  hand,  if  coal  oils  are  being  distilled, 
^7  additional  number  of  bottles  may  be  used,  according  to 
tile  nmnber  of  qualities  into  which  it  is  desired  to  divide  the 
dutQlate.    This  method  is  known  as  fractional  condensation. 
In  theory  we  might  expect  that  the  separation  of  mixed  fluids 
of  different  boiling  points  woidd  be  perfectly  efFected  in  this 
way ;  but  this  is  not  the  case :  though  water  will  not  boil 
below  212®  at  ordinary  pressure,  yet  it  will  evaporate  rapidly 
at  190® ;  consequently  a  considerable  portion  of  its  vapour 
may  be  carried  along  with  the  alcohol,  and  condensed  in  the 
next  receiver.     This  is  a  species  of  action  constantly  going 
on  in  the  still.     The  contents  of  the  still  being  two  liquids 
of  different  boiling  points  which  are  freely  intersoluble,  the 
boiling  point  is  usually  found  somewhere  between  the  boiling 
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points  of  the  two  liquids ;  but  if  they  an  not  freely  inters  - 
Bolahle,  tlie  mixture  boils  at  about  the  btnling  point  of  the 
more  volatile,  and  yet  the  leu  volatile  irill  diatil  to  a  la^ 
extent  along  with  it  The  fonner  case  is  illustrated  in  the 
^stillation  of  spirit,  which  btals  between  the  boiling  points  rf 
alcohol  and  water,  the  boiling  point  varying  aocxirding  to  &» 
proportion  of  the  two ;  and  as  the  distillation  proceeds,  the 
more  volatile  liquid  ooming  over  most  rapidly,  QtB  btnling 
point  of  the  mixed  liquor  in  the  still  is  oontinuaUy  limng,  till 
the  whole  of  the  alcohol  has  oome  over,  and  &Q  tempeoatun 
of  212°  Fahr.  has  been  attained. 

The  latter  case  is  illustrated  in  the  distillation  of  eawemtisl 
oils.  The  oils  boil  at  a  much  higher  temperature  than  Ute 
water ;  yet  a  mixture  of  the  two  boils  at  neaiiy  the  aamelieal 
as  pure  water,  and  the  boiUng  point  does  not  rise  so  long  as 
water  remains  in  the  still ;  but  if  an  essential  oil  be  distilled 
without  the  presenoe  of  water,  the  case  is  very  difieient. 
Uost  of  the  essential  oils,  as  obtained  by  distillation  fnm 
plants,  contain  two  or  more  BubBtanoes  of  different  degrees  of 
TolatiUtj,  which,  though  not  freely  soluble  in  wst«r,  an 
freely  soluble  in  one  another,  and  when  subjected  to  diy 
distillation,  the  more  volatile  ooming  over  first,  the  boiling 
point  oontinaee  to  rise  till  a  unif  onn  substanoe  remains  in  Hie 
still,  or  till  the  whole  has  been  brought  over.    The  table 


ESSENTIA!. 

OILS.. 

1 

BoiLiHo  Points  or 

YABIOUS  BflSEVTIAL  OiLS. 

Ffehr. 

Ffehr. 

19(^froiii 

.     284** 

Chamomile 

.    34r 

„     to.        . 

.     600" 

Bergamot 

.    361** 

3fasterd  . 

.    298** 

Aniseed,  solid  . 

.    432** 

Tuipentine 

.    320** 

Caraway  . 

.    437** 

Jumped   . 

.    320* 

Cloves 

.    469*^ 

Sftyina 

.    320- 

Ginger     . 

.    476** 

Thyme 

.    329** 

Cubebs     . 

.    600** 

Lemon 

.    343** 

Copaiba   . 

.    600*** 
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Oreat  oare  is  requisite  in  the  distillation  of  essential  oils  to 
avoid  empyremna.  The  great  bulk  of  the  material  to  be  ope- 
rated upon,  its  liability  to  scorch  upon  the  bottom  of  the  still, 
and  thus  injure  both  the  still  and  its  contents,  is  a  source  of 
constant  trouble,  imless  special  provision  is  made  to  obviate 
these  accidents.  The  accompanying  table  shows  the  highest 
And  lowest  estimate  of  the  yield  of  essential  oil  from  100  lbs. 
of  various  vegetable  materials,  the  number  indicating  oimces 
tnd  decimal  points.  Thus,  100  lbs.  of  dry  chamomile  flowers 
yield  1*38  ounce  essential  oil;  another  sample  of  the  same 
yielded  5*33  ounces;  100  lbs.  of  good  mace  yielded  154*0 
ounces  of  essential  oil,  and  100  lbs.  of  worm-eaten  mace  only 
yielded  65*60  ounces. 


100  Ita.  of 

Bitter  almonds . 
Chamomile  flowers,  dry 
Caraways . 
Clores 

Jmiiper  berries 
Lavender  herb . 
Rose  flowers    . 
Black  mustard-seed  . 
Peppermint)  fresh    . 

„  dry 

Nutmegs  . 
Mace 


yield 


» 


» 


j» 


M 


99 


99 


» 


» 


W 


»» 


» 


KnentUl  00  in  ouncM. 

0*38 

to 

770 

1*38 

II 

5-33 

46-00 

II 

70-00 

112-00 

II 

272-00 

775 

II 

16-16 

9-00 

11 

15-00 

0-25 

11 

•  •  • 

3-90 

II 

910 

3-40 

II 

6-25 

15-62 

II 

2100 

6410 

II 

108*25 

65-60 

II 

154-OOt 

To  avoid  the  burning,  the  materials  are  sometimes  placed 
in  a  chamber  or  cucurbit,  and  only  exposed  to  the  current  of 
steam  which  passes  through  them  on  its  way  from  the  boiler 
to  the  condenser ;  others  put  the  herb  into  the  water,  but  keep 


*  Compiled  from  Killer's  ''Elements  of  ChemiHtry. 
t  From  Christi8on*s  ''Dispensatory.'* 
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it  o£E  tba  bottom  of  the  boiler  by  means  of  a  false  bott 
viokerwork  or  perforated  metal. 

It  is  fouDd  that  the  oil  oomee  over  more  freely  if  the 
rial  is  in  actual  oontaot  with  the  water,  than  if  it  is  on] 
posed  to  the  action  of  the  steam ;  oonseqnently,  if  an  uo 
water  is  deaiied,  the  latter  process  may  be  used ;  bat 
object  be  to  separate  the  oil,  direct  contact  with  the  wi 
to  be  preferred.  The  nndisaolTed  portion  of  oil  may  be 
rated,  and  the  water  returned  to  the  still  with  more  i 
herb,  by  whioh  means  the  loss  of  oil  from  its  solubil 
water  is  in  great  measure  avoided. 

The  quantity  of  cold  water  required  to  oondens 
products  of  distillation  is  very  oonmderable,  and  while 
neoessaty  to  make  ample  provision,  it  is  also  neoesBE 
have  a  regard  to  ite  economy  by  using  good  oondt 
Ac,  The  ordinary  wonn-tub  is  very  efficient,  eadly 
stmcted,  and  not  liable  to  get  out  of  order;  but  ha 
great  disadvantage  in  the  difficulty  of  getting  it  thoro 
dean  after  it  has  become  impregnated  with  essential  o 
It  is,  therefore,  better  adapted  to  the  use  of  a  manufac 
who  has  to  prepare  large  quantities  of  a  smaU  numi 
inr^tarations,  than  for  the  ordinary  phannaoeutist,  wl 
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~We  may  state  the  latent  heat  of  water  roughly  ae  1000^ 
F'aJir.  (=  555°  C).  The  available  abBorbing  power  of  water 
is  tiie  difference  between  the  temperature  at  which  it  ia  sup- 
plied, say  60°  Fahr.  (or  15°  C),  and  that  at  whioh  it  after- 
wards runs  to  waste,  say  160°  Pahr.  (70°  C),  in  whidi  case 
•its  absorbing  power  would  be  100°  Fohr.  (55°  G.)i  oni  it 
would  be  neceseaty  to  supply  10  gallons  of  oold  water  for  the 
oondraisation  of  one  gallon  of  aqueous  distillate.  If  the  wa«te 
water  flows  away  at  a  higher  heat,  of  course  so  much  lees 
toay  suffice ;  but,  on  the  other  hand,  if  the  condensed  liquor 
flows  off  at  a  temperature  below  212°  Fahr.  (100°  C),  so 
much  more  must  be  allowed  for  this  absorption. 

The  oondensOT  of  lliitscherlich  (Fig.  18)  is  also  a  convenient 
and  efficient  piece  of  apparatus, 
vhich  is  easily  cleaned.    It  con- 
■ists  of  a  oondensing  chamber 
made  of  metal,  tin   being  the 
material  most  generally  suitable ; 
iuide  this  chamber  is  a  cylinder  ^ 
kept  supplied  with  cold  water, 
irbioh  runs  in   at  the  bottom 
and  flows  over  the  top  into  the 
tub  in  which  the  oondenser  is 
placed.    The  tub  is  also  sup- 
ped with   oold  water  in   the 
woe  way.     The  chamber  being 
i^Me  in  two  pieces  fitted  to- 
gether by  flanged  rims,  it  can 
bs  opened,  and   the    essential 
oil,  &o.,  thoroughly  cleaned  off 
Iwtween  one  operation  and  the 
next 

In  many  prooeeses  of  distillation  or  even  of  boiling  m  an 
open  glass  vessel,  the  phenomenon  known  as  bumpmg  is  a 
constant  source  of  annoyance  and  even  danger  The  pheno- 
menon has  not  yet  been  satisfactonly  e^:plained   though  it 
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has  reoeiYed  the  attention  of  vHiiouB  illnBtriooB  men ;  it  is-^ 
found  that  many  liquids  mil  boil  freely  and  quietly  at  fint, 
but  after  a  while  the  ebullition  takes  place  in  bunts  aome- 
timee  so  violent  as  to  eject  the  whole  contents  of  the  flaak  or 
retort,  or  even  to  break  the  glass  by  the  notenoe  of  the  oon- 
ooasioQ.  The  tempeTatore  of  the  liquid  is  found  torisemnflb 
above  its  usual  boiling  point  between  each  burnt  of  vapour, 
the  aooumulated  heat  then  suddenly  evolves  a  large  bulk  of 
steam,  and  the  temperature  falls  at  onoe  to  the  nonnal  heal- 
ing point. 

This  phenomenon  is  most  noticed  vhea  boiling  liqiddB  in 
gla«8  veeeels  with  smooth  clean  eurfaoee.  Indeed,  Hr.  Tom- 
linson  has  shown  that  pure  wata  cannot  be  boiled  io  a  per- 
fectly clean  glass  without  considerable  bumping.  It  has  been 
a  oonunon  practice  to  put  a  few  ohippings  of  platinum  foil,  or 
a  few  chips  of  flint,  into  reterts  with  the  view  of  facilitating 
the  steady  evolution  of  vapour ;  but  it  is  found  that  after  a 
time  theee  nuclei  cease  to  have  the  effect,  and  bumping  re- 
oommeuces.  Mr.  Tomlinson's  remedy,  which  he  sajs  is  pa- 
feotly  successful,  is  to  put  a  few  fragments  of  charcoal  into  the 
retort ;  and  where  oharooal  is  not  admissible,  as  in  the  di^ 
tillation  of  oil  of  vitriol,  he  reoommenda  pumioe-stone,  the 
efficacy  of  theee  substanoes  no  doubt  depending  upon  the 
singular  and  unexplained  relationships  which  subsist  between 
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it  is  desired  to  obtain  it ;  thus,  camphor  is  preferred  in  the 
iiijasBiye  state,  calomel  in  an  impalpable  powder,  and  sulphur 
in.  loth  forms. 

"When  it  is  desired  to  condense  the  sublimate  in  compact 

TDBSBee,  the  atmosphere  of  the  condensing  chamber  should 

\)e  80  hot  that  the  yapour  does  not  condense  till  it  comes  in 

Qontact  with  the  sides  of  the  chamber ;  the  sublimate  will  then 

depodt  upon  them  layer  after  layer,  in  a  condition  more  or 

lees  oystalline  and  compact. 

When  the  pulverulent  form  is  required,  the  vapours  should 
oondense  from  coming  in  contact  with  a  cool  atmosphere, 
which  may  be  managed  by  having  the  condensing  chamber 
luge  and  sufficiently  ventilated.  Attention  must  also  be  paid 

Fig.  19. 


Hjdro-sablimation  of  Calomel. 

to  the  degree  of  volatility  of  the  material  in  hand ;  thus, 
iodine  and  camphor  volatilize  freely  at  atmospheric  tempera- 
tures, and  a  current  of  air  passing  through  the  condensing 
duunber  would  entail  considerable  loss,  while  calomel  and 
solphur  do  not  evaporate  without  a  considerable  rise  of  tem- 
perature.     Ventilation  is  out  of  the  question  in  subliming 
sulphur,  as  it  inflames  below  its  boiling  point;   but  with 
calomel,  ventilation  either  with  air  or  steam  is  the  usual 
process. 

The  following  figures  may  be  taken  as  representing  the 
process  of  sublimation  in  a  sufficient  variety  of  forms  for  our 
present  purpose.     First  (Fig.  19)  the  hydro-sublimation,  as 
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oontrived  by  Mr.  Sewell,  of  Howaid  &  Co.  The  oniia 
calomd  being  mtroduoed  into  the  stonevare  retort  heated 
over  a  fumooe,  the  vapouis  are  oonduoted  into  a  stonerwara 
receiver  which  bos  three  openinga,  the  first  to  receive  the 
calomel  vapour,  the  second  to  receive  a  jet  of  steam,  and  the 
third  dipping  into  water  carriee  down  the  calomd  and  con- 
densed water  together.  The  calomel  is  thus  obtained  in  an 
impalpable  powder,  and  any  corrosive  snbliraate  which  may 
be  condensed  at  the  same  time  is  washed  away  in  the  water. 
The  other  method  (shown  in  Fig.  20)  is  to  heat  the  omde 
calomel  in  a  stoneware  tube,  through  which  a  gentle  cmTent 

Fig.  20. 


Dr7  Sublinution  of  CklomeL 

of  air  is  oonstantly  flowing  into  a  chamber  of  such  t 
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a    ^eiy  small  extent,  decomposed   into  oorrosiye  sublimate 
aD.<i  metallic  mercuiy. 

Seoentlj  it  has  become  the  custom  to  condense  camphor  in 
flbie  pulverulent  condition  by  the  use  of  capacious  condensing 
chambers.  It  is  sent  into  commerce  under  the  name  of 
io^wers  of  camphor,  in  the  form  of  a  crystalline  cohering 
poiMrder,  which  by  powerful  pressure  may  be  consoKdated  into 
compact  blocks  of  any  size  or  shape. 

The  third  figure  (Fig.  21)  represents  the  sublimation  of 

iodine.   The  crude  alkalineiodidesareput  intothelead  still  with 

oil  of  yitriol  and  black  oxide 

of  manganese;  on  the  ap-  ^-  21. 

plication  of  heat  the  iodine 

vapours  pass  oyer,  and  are 

condensed  in  the  series  of 

glass  globes.     In  this  case 

file   fittings  must  be   air- 

tig^ht,  or  nearly  so,  as  any 

current  of  air  would  cause 

the  loss  of  iodine,  which  is 

volatile     at    all    ordinary 

^ionospheric     temperatures. 

The  iodine  is  deposited  in 

noall  crystals,  together  with 

wme  water.  The  water  may 

^  drained  and  pressed  off,  and  the  iodine  obtained  in  large 
dijr  crystals  by  a  second  sublimation. 


Lead  Still — Glass  Condensers. 


Questions  for  Examination. 

What  is  distillation  P 

In  a  solution  of  volatile   liquids,  what  relation  does  the 
boiling  point  bear  to  the  boiling  point  of  its  constituents  P 

In  a  mixture  of  liquids  which  do  not  dissolve  one  another, 
what  will  be  the  boiling  point  P 
What  will  be  the  nature  of  the  distillate  from  a  solution  or 
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miztoTfl  of  fluids  liaving  difffflrent  boiling  points?  Aj 
how  will  the  first  and  last  portions  of  distillate  differ  from  o 
another  P 

In  what  reepeot  does  sablimatioii  differ  from  distillation ! 

What  oimunstanoes  f  ktout  the  massiTe  or  polTemlent  oo 
dition  of  a  sublimate  P 

EBCAPITCLATIOy. 

Distillation  ceeentially  oonmsts  of  the  oonTWsion  of  a  liqn 
into  Ha  vapour,  and  the  reoondensotion  of  the  vapour  into  ti 
liquid  state. 

The  boiling  point  of  a  solution  lies  between  the  boihi 
points  of  its  constituents :  the  boiling  point  of  a  mixture 
fluids  is  about  the  boiling  point  of  its  most  volatOe  ingredies 
Li  distilling  mixed  fluids,  the  most  volatile  oome  over  mc 
rapidly,  but  the  less  volatile  oome  orer  more  ra[nd 
than  they  would  do  at  the  same  temperature  if  the  mo 
volatile  were  absent.  A  solution  of  liquids  of  diffare 
boiling  points  may  be  approximately  separated  into  its  00 
stituents  by  regulating  the  heat  of  the  boiler,  or  by  nsing 
series  of  condensers  the  temperatures  of  which  are  regnlate 
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tiering  Media,  Paper,  Calico,  &o. —Means  of  Expediting  Filtration — 
Contmaoiis  Filtration  —  Presraie  Filters  —  Filter  Baths — Filtration 
tbough  Charooal— Percolation,  Theoretical  Considerations — Commi- 
BQtion  required — ^Forms  of  Percolators— Displacement  of  the  Absorbed 
Idqnora— Strong  Tincture  of  Ginger — Modes  of  Packing  the  Material 
—CSonieal  Percolators — ^Displacement  of  Spirit  bj  Water — ^Pharmaco- 
poial  Plrocefls. 

^LTRATioN  is  0116  of  the  maiij  simple  operations  of  phor- 
^oncff  which  at  first  sight  appears  to  require  scarcely  anj 
^^^^niment ;  neYertheless,  there  is  scope  for  the  exercise  of 
uitolligenoe  and  ingenuity  in  its  many  useful  modifications. 

The  process  itself  may  be  defined  as  the  passing  of  a  liquid 
^i^i^h  a  porous  solid^  and  its  object  the  separation  of  sus- 
P^ded  or  dissolved  matter.  The  solid  may  be  a  colander, 
^ve,  or  doth  of  open  texture,  in' which  case  the  separation 
of  large  particles  only  can  be  effected,  and  the  process  is,  for 
distinction,  called  straining.  It  does  not  separate  fine  par- 
bdeg  or  make  a  turbid  solution  bright.  The  filtering 
Medium  may  be  closer,  such  as  a  close  calico,  flannel,  felt, 
P^per,  sand,  pumice  stone,  asbestos,  &c.,  when  the  object  is  to 
"^paiate  fine  suspended  matter,  or  charcoal,  if  the  object  is  to 
^^porate  matter  held  in  solution. 

Paper  filters,  with  which  you  are  all  familiar,  are  made  of 
coarse  imsized  paper  for  galenical  purposes,  or  of  fine  imsized 
P*per  for  fine  precipitates.  The  coarse  paper  generally  con- 
**in8  a  mixture  of  wool,  and  is  not  pure  enough  for  analytical 
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use,  but  is  toiigher,  and  filters  many  phamuoeotioal  liqiii<3( 
both  rapidly  and  well.     From  its  thickness,  thera  is  more  lofl 
by  absorption,  but  as  it  permits  a  rapid  passage  of  the  fluid, 
there  is  little  loss  by  evaporation.     It  is  usually  tough  eDOu^b 
to  bear  the   weight  of  a  pint  or  two  of   liquid,  while  tb« 
thin  paper  would  be  burst  in  the  throat  of  the  funnel  by  sobh 
a  volume.     It  is  sometimes  desirable  to  use  a  fine  paper  witb- 
in  a  ooaree  one,  thus  oombining  the  toughness  of  the  strong; 
paper  with  the  fine  filtration  of  the  thin  paper.     A  greatC 
rapidity  of  filtration  ia  thus  obtained  than  if  the  fine  papetf 
only  had  been  use<l.    At  other  times  a  cone  of  perforated  nn.^ 
may  be  put  into  the  funnel,  and  the  fine  paper  laid  upon  iAi-a 
taking  oare,  however,  that  such  arrangement  be  not  used  f(»^* 
any  liquid  having  a  obemioal  action  upon  the  lano.    FiltratioKV 
will  go  on  much  more  rapidly  if  the  funnel  is  well  atiotAei  a^v 
regards  its  shape,  or  the  paper  carefully  folded  to  gait  lii^^ 
funnel    If  a  ciroular  paper  be  folded  aoross  its  diameter,  anc^l 
then  again  at  right  angles,  and  opened  out  to  form  a  oone,  itf^ 
represents  the  shape  of  a  well-formed  funnel.     But  if  this  h^^ 
put  into  a  common  glass  or  earthen  funnel,  it  will  often  h^ 
found  that  the  funnel  is  either  a  more  acute  or  a  more  obtnav 
oone,  or  that  the  sides  are  not  quite  straight,  in  which  obs» 
the  paper  is  apt  to  give  way,  or  the  flow  of  Kquid  to  be 
impeded.     I  prefer  to  have  the  paper  folded,  so  as  to  prodnoe 
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instead  of  calico,  such  as  linen,  flannel,  felt,  or  paper  laid 
upon  calico,  according  to  the  nature  of  the  fluid  or  the  pre- 
cipitate. If  paper  is  to  be  used,  it  may  have  a  few  plaits 
folded  at  the  edges,  so  as  to  give  it  a  concave  form,  approach- 
ing the  shape  the  strainer  will  assume  when  stretched  with 
the  weight  of  the  liquid.  It  should  then  be  put  in  its  place 
ind  filled  with  water,  to  make  sure  that  it  adapts  itself  with- 
out buisting.  Whatever  may  be  the  nature  of  the  medium 
adopted  for  filtration,  if  the  fluid  contains  sediment  which 
deposits  upon  the  filter,  the  sediment  itself  becomes  part — 
and  not  unfrequently  the  most  efficient  part — of  the  filtering 
medium,  but  at  the  same  time  retarding  the  operation,  it  may 
I>e,to  on  inconvenient  degree.  Various  devices  have  been 
adopted  to  expedite  filtration  when  inconveniently  slow.  The 
piincipal  causes  of  variation  in  the  rate  of  filtration  are  as 
fellows: — ^The  filtration  is  quicker  the  more  porous  the 
iQedium,  the  thinner  the  stratum  of  the  medium,  the  greater 
the  pressure  of  the  liquid  upon  it,  the  greater  the  freedom  of 
the  liquid  from  sediment,  which  might  choke  the  medium, 
*ad  the  greater  the  mobility  of  the  liquid. 

It  is  obvious  that  some  of  these  circumstances  do  not  admit 
of  diange  at  our  pleasure,  others  only  to  a  small  extent. 
^U8  the  porousness  or  openness  of  texture  of  the  filtering 
i&edium  will  depend  upon  the  fineness  of  the  sediment  to  be 
B^paiated ;  but  we  may  at  least  avoid  the  use  of  a  close 
i^xtuie  when  an  open  one  is  all  that  is  required.  Then,  as  re- 
pidsthe  choking  of  the  filter  in  any  case  where  this  is  apt  to 
^^ccnr,  we  may  in  some  measure  obviate  it  by  allowing  sub- 
sidenoe  to  take  place,  and  decanting  as  much  as  possible  of 
^  fluid  into  the  filter  in  a  more  or  less  clear  condition,  that 
tbere  may  not  be  a  large  bulk  of  fluid  to  filter  after  the 
medium  has  become  choked  with  deposit.  If  slowness  of 
filtration  results  from  viscosity  of  the  fluid,  it  may  in  most 
ca^  be  accelerated  by  heat.  This  is  very  noticeable  in  the 
filtration  of  oils ;  but  if  the  object  be  to  separate  the  frozen 
portion  of  the  oil  from  that  which  has  a  lower  freezing  point, 
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the  applioatioD  of  lieat  would  defeat  the  object  in  view.  1 
prinoipfd  ooDtriraDoee  which  have  been  deriaed  for  ezpedit 
filtntton  depend  upon  the  inereased  prcwnie  which  ti 
maintain  upon  the  fluid  in  oontaot  with  the  filtering  mnb 
The  oontrivanoes  for  maintaining  a  given  tempenti 
tboogh  they  may  be  used  to  expedite  filtration,  have  1m 
produced  with  the  object  of  picTenting  oiyBtaUintion,  kJi 
fioatiffli,  or  other  change  in  the  liquid  which  might  m 
from  a  fall  in  the  temperature. 

I  will  now  draw  your  attention  to  some  fonus  of  pren 
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the  liquid  in  the  filter  sinks  below  the  level  of*  the  bottle- 

nKmth,  a  bubble  of  air  enters  and  a  corresponding  portion  of 

fiqnid  flows  into  the  funnel,  so  that  the  process  is  kept  going 

on  continuously,  and  as  quicklj  as  the  pressure  of  a  funnelful 

of  liquid  can  make  it,  till  the  bottle  is  empty.    To  avoid 

sf^hing  and  waste  of  the  contents  of  the  bottle,  it  may  be 

fitted  with  a  perforated  cork  to   restrict  the  flow,  which 

might  be  inconveniently  rapid  during  the  inversion  of  the 

bottle.     For  quantities  of  half  a  gallon,  or  upwards,  it  is 

dedrable  to  have  a  more  substantial  arrangement,  as  shown 

in  the  diagram  (Fig.  23).    A  box  with  an  open  front  has  a 

hole  made  in  the  top,  through  which  passes  the  neck  of  an 

inverted  carboy  containing  the  liquid  to  be  filtered ;  inside 

the  box  a  second  carboy  is  placed  to  receive  the  filtrate,  the 

filter  oonsisting  of  the  usual  funnel  and  paper,  supported  by 

the  lower  carboy  at  such  a  level  that  the  mouth  of  the  upper 

«ttboy  comes  within  the  funnel  a  little  below  the  level  of  the 

rfge  of  the  filter  paper.     Operating  with  vessels  of  this  size, 

it  is  most  convenient  to  have  the  upper  one  stopped  with  a 

perforated  cork,  the  perforation  itself  being  loosely  plugged 

^th  a  cork  which  can  be  removed  when  the  apparatus  is  in 

working  position. 

The  diagram  (Fig.  24)  represents  a  filter  I  adopted  some 
J^  ago  for  filtering  castor  oil.  It  consists  of  a  funnel, 
^  a  tube  about  5  feet  long.  It  is  made  of  tin-plate,  with 
a  ring  Boldered  round  the  bottom  of  the  tube,  to  enable  a 
®»-hag  to  be  securely  tied  on.  The  bag  is  made  of  linen 
^  a  dose  texture,  and  is  placed  over  a  jar  to  receive  the 
fflfeate,  the  funnel  being  supported  by  a  projecting  ledge 
frwn  a  high  shelf,  and  kept  full  of  oil  by  an  arrangement 
*nni]ar  to  the  last.  The  pressure  of  the  column  of  5  or  6  feet 
^oQ  causes  the  filtration  to  go  on  pretty  rapidly,  and  if  the 
^oth  be  of  close  texture  the  result  is  satisfactory. 

The  diagram  (Fig.  25)  shows  another  arrangement  upon 
»  amilar  principle  which  I  devised  for  filtering  syrups,  &c. 
ft  consists  of  two  tin-plate  funnels,  connected  by  an  india- 

8» 
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rubber  tnb^  tlie  upper  having  the  same  arrangement  lor 
keeping  it  full,  the  lower  bong  of  an  obtuse  fonn,  and 
having  the  filtering  material  etretohed  over  its  mouth,  wMcb 
hangs  downwards  over  a  jar  which  receives  the  filtrate.  !I^ 
filtering  medium  may  consist  of  either  doth  alone,  or  pqm 
and  oloth.  In  the  latter  case,  of  course,  the  doth  is  pat 
outside  to  support  the  paper.  If  a  large  quantity  is  to  be 
operated  upon,  the  funnels  may  be  revraaed,  the  nanow  nu 
being  below,  and  having  a  filt^  bag  attaohed,  similar  to  tlia^ 
used  for  oil  in  the  last  arrangement. 

One   disadvantage  of   both   these   plans  is,  that  at  tSc 
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Krbnted  plate,  e,  aad  apon  this  plate  is  placed  the  filter 
■per  or  oloth,  cut  circular  and  a  little  larger  than  the 
linneto-  of  the  fuimel.  The  edges  thus  heoome  turned  up 
giitut  the  sides,  and  are  kept  in  close  contact  with  them 
f  t  tin  ring,  F,  whifdi  is  made  so  tuge  that  it  juat  fits 
gbtly  into  the  bottom  of  the  upper  section,  when  the 
liiikness  of  the  paper  or  oloth  is  interposed  between  the 
Dg  and  the  aides  of  the  funnel ;  it  thus  lies  upon  and 
ilhin  the  turned  up  edgee  of  the  paper,  and  prevents 
y  of  the  fluid  escaping  filtration.  To  work  the  apparatus, 
)  filtering  medium  being  fixed  in  place,  the  liquid  to  be 
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Sehacht'i  Illtor.  Canferenoe  1866,  Birmingham. 
Itcnd  is  poored  into  the  funnel,  the  india-rubber  tube  dosed 
t  B  with  a  pinchoodE,  till  the  filtrate  fills  the  tube  and  begins 
*  ^^ear  at  the  hole  in  the  lower  part  of  the  funnel  at  a. 
"iat  hole  is  tlien  plugged,  and  the  pinohoock  opened,  whic& 
lunld  resolt  in  rapid  filtration  till  the  whole  oontent«  of 
ttt  tmmel  have  passed  throiigh.  The  efficiency  of  this 
T^iem  depends  upon  atmospheric  pressure.  Under  ordinary 
boDiiutanoes  there  is  an  atmospheric  pressure  upon  the 
ifnid  in  the  filter,  amoiuiting  to  15  lbs.  on  each  square 
uhjbat  this  is  balanced  by  an  equal  pressure  in  theopposte 
irection,  exerted  through  the  opening  in  the  neok  of  the 
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fimnel ;  bnt  wheii  the  long  tube  is  attached,  th«  under  pt 
mre  is  dinumBhed  to  the  extent  of  the  weight  of  the  odaz 
of  liquid  oontained  in  the  tube.  Profeaaw  Att£dd  bi 
atated  that  there  are  other  forces  in  operation ;  bat  ve  hn 
not  at  present  time  to  enter  into  a  diBoaacdoii  of  Uub  qaaiaa 
and  I  may  just  state  that  the  efficiency  of  this  mode  it  m 
to  be  as  great  as  that  in  which  the  pressure  oolumn  is  abn 
tiie  filter,  with  the  advantage  that  it  does  not  oease  to  tot  ti 
the  last  portion  of  fluid  has  been  forced  through*  bat  in  ko 
respeots  it  is  not  quite  so  simple  in  managemout. 

Another  meUiod  by  which  we  can  readily  expedite  fiUn 
tion,  iB  to  fit  a  funnel  to  one  neck  of  a  WoaUTs  bottlfi  I 
means  of  a  perforated  cork,  and  to  withdraw  the  air  Hacnt 
the  other  neck.  In  this  case  the  filter  paper  requires  a  n 
port  just  at  the  throat  of  the  funnel,  or  it  would  inevitsl 
give  way.  For  pharmaceutical  use  a  little  funnd-i^f 
oone  of  zinc,  tin,  or  copper,  either  with  or  without  perfa 
tions,  looeely  placed  in  the  funnel,  will  afford  the  reqoii 
support  without  preventing  the  Sow  of  liquid  between  1 
funnel  and  the  oone.  The  oone  should  be  free  fr<Hn  shi 
projections  or  roughnesses,  which  would  cut  the  papev,  ■ 
should  fit  the  funnel  as  closely  as  practioaUe.     For  sua 
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filter  baths  are  lued  for  keeping  filters  hot  while  hot 
Mtonted  BoliitionB  are  being  filtered,  or  to  prevent  the  solidi- 
Ention  of  some  bodj  which  haa  been  liquefied  by  hnat,  suoh 
uUtd,  wax,  ointments,  &o. 

Tb.6  fint  (Fig.  29)  oonsifltB  of  a  box  of  tin-plate  or  copper, 
onlaining  water  kept  boiling  by  a  spirit  lamp  or  gas  flame 
Tig.  IS.      ^^^  ^-  30- 


*Nl 


Mow.     There  is  a  oomoal  epaoe  to  reoeive  a  funnel,  and 

9ice  in  the  top  to  reoeive  a  flask  or  beaker  of  the  solution. 
The  next  (Fig.  30)  represents  a  double  funnel,  the  spaoe 

Ittween  tiie  two    portions  j^    ^^  ■ 

king  filled  with  water  kept 

W  by  a  spirit  lamp  applied 

to  i  projeoting  tube, 
Tif.  31  represents  an  ar- 

nognnent  in  which  a  fun- 

Bd  is  kept  hot  by  a  ring  of 

(H  jets  placed  below  it, 

ttthont  tlifl  intervention  of 

titer.     I   have    found   it 

UBwer  qnitfi  well  for  filter- 
ing ointments,  &c.,  if  care- 
folly  employed,  attention  being  paid  to  using  as  little  gas  as 
may  roffice,  and  not  bringing  it  in  too  close  proximity  to 
the  funnel. 

filtration,  with  the  view  of  removing  Bubet&nces  held  in 
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solotion,  IB  genendly  effected  by  paeedng  the  liquid  timmgb  & 
conmdenble  Btmtuin  of  animal  cbaroool,  which  has  the  powar 
of  abflorbing  or  attaching  to  itself  in  some  way  many  soloble 
subetanoes.  This  property  is  poeseesed  by  other  matemli 
besidee  charcoal,  though  not  to  such  a  uotioeable  extent,  aad 
the  action  exerted  by  charcoal  varies  very  muoh  in  d^ne, 
both  according  to  the  nature  and  purity  of  the  ohaiooal,  ani 
according  to  the  nature  of  the  eoluble  matter  to  be  removeA. 
The  solution  may  be  agitated  in  contact  -with  the  dtarcos 
for  some  time,  and  then  the  whole  filtered  through  paper  i 
the  usual  way,  or  the  charcoal  may  be  put  into  a  peroolafc' 
tube,  and  the  hquid  allowed  to  pass  slowly  through  it.  Tl 
animal  charcoal  of  commerce  is  obtiuned  by  burning  bonea  3 
close  chambers,  and  contains  a  large  quantity  of  phoephate  « 
lime,  &om  which  it  is  necessary  to  purify  it  before  it  is  fit  fc 
some  purposes.  The  pure  charcoal  has  more  power  of  abaodb 
ing  ootouring  matters  and  alkaloids  than  that  oontaining  th 
phosphate  of  time,  and  when  it  is  necessary  to  rediflsolve  ai 
alkaloid  wbidi  has  been  absorbed  by  the  oharooal,  of  oonis 
the  {ffcsenoe  of  phosphate  of  lime  would  interfere  with  th 
process.  On  the  other  hand,  the  charoool  becomes  mud 
softer  and  more  dusty  by  the  extraction  of  the  bone  earth 
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vnpaHing  something  to  the  liquid.      The  solid  body  being 
reduced  to  a  powder,  rough  or  fine,  according  to  its  nature,  and 
packed  in  a  suitable  vessel,  the  liquid  is  poured  upon  it,  and, 
u  it  gradually  descends,  each  particle  comes  in  contact  with  a 
sttoceGsion  of  different  particles  of  the  solid,  and  becomes  more 
and  more  strongly  impregnated  with  the  soluble  matter,  till 
A  escapee  from  the  bottom.     The  solid  particles  also   are 
brought  in  contact  with    a  continual  succession    of  fresh 
portions  of  the  solvent,  and  part  with  some  of  their  soluble 
matter  to  each,  till  exhaustion  is  completed,  or  till  the  supply 
of  liquid  ceases.     Thus,  in  theory  we  might  expect  every 
portion  of  the  liquid  would  become  saturated  before  it  passed 
through,  and  that  exhaustion  of  the  soUd  would  be  com- 
pletely  effected  soon  after  the  liquid  ceased  to  pass  through 
in  a  state  of  saturation.   This  theoretical  result  is  most  nearly 
obtained  when  the  comminution  of  the  solid  is  carried  to  its 
utmost  limit,  and  the  colunm  is  of  considerable  depth  in  pro- 
portion to  its  width.     But,  even  imder  the  most  favourable 
dieumstances,  these  results  are  far  from  attainable.    The  first 
portion  of  liquor  is  rarely  saturated,  and  the  exhaustion  is 
never  effected  without  the  use  of  considerably  more  of  the 
Bolvent  than  is  capable  of  retaining  the  whole  of  the  soluble 
inatter   in    solution.      Percolation     is    almost    exclusively 
^ployed  for  vegetable  substances,  the  soluble  portions  of 
which  are  frequently  colloid  bodies,  with  only  a  small  peroent- 
^  of  crystalloids,  and  if  a  saturated  solution  were  obtained. 
It  would  usually  have  such  a  degree  of  viscosity  as  to  stop  the 
Pcioolation ;  besides  which,  the  solution  of  colloid  bodies  goes 
^  with  much  less  regularity  and  certainty  than  crystalloids. 
^  viscosity  impedes  the  percolation  the  more  in  proportion 
as  the  conmiinution  is  more  perfect.     It  is,  therefore,  rarely 
pnicticable  to  use  very  fine  powders,  and  the  imperfectness 
^ddowness  of  solution  increase  in  proportion  as  the  com- 
minution is  less  perfect,  so  that  the  theoretical  results  are 
iwcer  obtained  and  rarely  approached. 
Fibrous  materials  which  do  not  contain  any  large  proportion 
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of  viadd  matter  may  be  redooed  to  tlie  finest  poiuble  poir 
viiib  adrantage.  Cinnamon,  ginger,  yellow  oinohoiiai,  i 
cannot  be  too  fine.  MnoilBginous  roots,  snoh  as  rhnlmrb  i 
gentian,  must  be  in  a  much  router  powder.  Mjnfa,  opit 
and  similar  substances  are  not  readily  percolated,  nnless 
most  of  the  soluble  matter  bas  been  extracted  by  a  pren 
maceratioa,  and  decantation  of  the  Uqaor  from  the  insolnl 
the  exhaustion  of  the  residne  may  then  be  finished 
percolating  a  fresh  portion  of  spirit.     In  all  oaaee  whet« 
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provided  with  a  tap  at  the  bottom  of  the  tube.    The  York 
GlasB  Company's  is  made  with  the  tube  fitting  air-tight  into 
the  reservoir  bj  grinding,  as  a  stopper  is  groimd  into  a  bottle, 
"but  with  a  flat  portion  or  notch  reaching  a  little  more  than 
lialf-way  along  one  side  of  each  of  the  two  ground  surfaces,  the 
notch  on  the  receiver  extending  from  the  top  of  the  ground 
miz&oe  a  little  more  than  half  way  down,  and  the  notch  on 
the  tube  extending  from  the  bottom  a  little  more  than  half 
way  up.    If  these  two  notches  are  brought  in  juxtaposition 
there  is  an  opening  for  the  air  to  escape  from  the  receiver,  but 
in  any  other  position  the  fitting  is  air-tight.     The  top  of  the 
tube  is  stopped,  and  notched  in  the  same  way.     The  per- 
colation is  stopped  by  making  either  of  these  junctions  air- 
tight, as  the  liquor  will  not  run  into  the  receiver  unless  there 
is  egress  for  the  air,  nor  will  it  run  out  of  the  tube  unless 
there  is  ingress  of  air  to  the  upper  portion.     We  may  call 
these  adjustable  joints,  valves.    Supposing  the  lower  valve  to 
be  shut,  and  spirit  be  poured  upon  the  contents  of  the  tube, 
it  will  only  work  its  way  down  by  capillary  attraction,  and 
by  virtue  of  the  compression  the  air  imdergoes  from  the 
weight  of  the  spirit.    If  the  lower  valve  be  then  opened  the 
spirit  will  flow  through,  but  may  at  any  time  be  arrested  to 
allow  of  maceration  going  on  in  the  tube.     Supposing  it 
takes  half  a  pint  of  spirit  to  moisten  the  contents  of  the 
tube,  and  half  a  pint  more  to  fill  the  interstices  between  the 
particles,  the  interstitial  half -pint  will  soon  become  strongly 
impregnated  with  the  soluble  matter,  even  though  it  does  not 
penetrate  into  the  cellular  spaces  of  the  vegetable  to  be 
exhausted — its  impregnation  depending  upon  the  surfaces  of 
particlee  exposing  soluble  matter,  and  upon  the  diffusion 
which  takes  place  through  the  tissues  of  the  vegetable  where 
they  are  not  ruptured.     A  third  half -pint  being  poured  into 
the  tube,  and  the  valve  opened,  the  interstitial  half -pint  will 
nm  through,  its  place  being  taken  by  the  new  portion  of 
spirit     But  this  action  is  not  perfect;  a  portion   of  the 
original  iuterBtitial  Bpirit  may  be  retained  in  the  mass;  a 
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pOTtion  of  the  intercellular  spirit  may  have  oome  thronf 
togethw  yntit  a  portion  of  the  freahlj-added  qiirit.  It  is  i 
to  be  expected  Uiat  the  new  addition  oan  pre<n8elj  take  t 
place  of  that  which  Lb  draining  oat,  without  anj  mixture 
the  two  taking  plaoe.  We  have  evidence  that  oonaidera] 
admixture  takes  place,  even  under  the  moBt  advantage 
ciroumstances,  as  seen  in  the  following  experiments :  A  qu 
of  fine  sea  Band  requires  half  a  pint  of  fluid  to  fill 
interrticeB.  The  sand  being  put  into  the  peroolatcr,  a 
half  a  pint  of  liq.  potaasse  permanganatis  being  poured  np 
it,  is  entirely  held  by  oapUlaiy  attraction  between  the  paitic 
of  sand.  Here  we  have  the  interstitial  half-pint  without  a 
intercellular  liquor,  or  any  soluble  matter  not  already  d 
solved,  to  interfere  with  the  observation,  and  have,  oc 
seqnently,  the  most  favourable  oircumstanoes  for  obtaini 
a  dear  replao^nent  of  the  liquor  by  a  like  bulk  of  pure  wa 
being  added.  But  the  addition  of  half  a  pint  of  water  d) 
not  carry  through  the  whole  of  the  coloured  liquor.  A  seoo 
half-pint  of  pure  water  being  added  to  remove  the  first,  dri' 
out  a  highly-coloured  solution.  A  third  measure  of  pi 
water  bang  added,  a  pale  solution  peroolat«e,  but  even  n 
not  absolutely  oolourless.    This   being   the    case    with 
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or  essence  of  ginger  of  the  British  FharmacojiODia.  It  may 
be  taken  as  an  illustration  of  what  the  process  is  capable  of 
performing  under  favourable  circumstances. 

The  official  instructions  are  to  pack  the  powdered  ginger 

tigliily  in  the  dry  state,  and  then  to  pour  upon  it  a  portion  of 

the  spirit  equal  to  half  the  ultimate  product.      After  this  has 

been  in  contact  with  the  ginger  for  two  hours,  more  spirit  has 

to  be  added,  and  the  percolation  slowly  continued  till  two  fluid 

oiuioes  of  tincture  have  been  obtained  for  each  ounce  of  powder 

used.     If  the  ginger  be  finely  powdered,  closely  packed,  and 

the  percolator  tube  narrow  in  proportion  to  the  quantity 

operated  upon,  so  that  the  spirit  has  to  percolate  a  depth  of 

lO  or  12  inches,  its  downward  progress  becomes  at  last  very 

*lc>v,  the  tincture  may  be  viscid  from  the  quantity  of  resinous 

i^na.tter  dissolved,  and  too  thick  to  progress  satisfactorily. 

t^huB  must  be  prevented  by  selecting  the  size  and  shape  of 

^l^e  percolator  so  as  to  avoid  such  an  excessive  depth  in  the 

<>c>liiinn.    Some  operators  prefer  to  mix  the  powder  for  a 

^ixictuie  with  as  much  spirit  as  reduces  it  to  a  creamy  con- 

^'^stence,  and  in  this  condition  pour  it  into  the  percolator, 

^Hewing  it  to  pack  itself,  which  it  usually  does  sufficiently 

^l^c]^ly  and  in  a  more  uniform  state  than  can  be  readily 

*oiie  by  dry  packing.    It  also  avoids  the  excessive  viscidity 

^'liich  I  have  just  noticed  as  sometimes  giving  trouble,  but  it 

^  letter  suited  to  cases  where  the  quantity  of  spirit  is  greater 

^  proportion  to  the  dry  materials  than  in  the  formula  under 

^usideration,  because  more  than  one-half  the  spirit  would  in 

ttus  instance  be  necessary  to  reduce   the  powder  to  the 

Quired  condition,  leaving  an  insufficient  quantity  for  sub- 

^nent   percolation   to  insure  satisfactory  exhaustion.    A 

third  method  of  packing  is  to  rub  the  powder  with  just  so 

much  of  the  solvent  as  suffices  to  reduce  it  to  the  state  of 

a  moist  powder.     It  is  said  that  this  expedient  prevents  the 

chance  of  imequal  percolation,  which  is  sometimes  observed 

in  dry  packing,  the  fluid  passing  down  one  side  more  freely 

than  the  other,  and  finding  a  channel  of  least  resistance. 
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ramltiiig  from  Bome  dight  inequality  in  Qte  pooking.  Tl 
testamony  in  favour  of  each  method  is  so  nearly  equal  tiu 
I  am  inclined  to  think  all  may  be  Buooeeafully  worked  b 
careful  manipulatioTi.  My  own  exp^enoe  Iia«  only  led  I 
oonviotion  upon  one  point,  namely,  that  Uie  powder,  : 
moistened  beforehand,  must  not  be  worked  into  a  paste ;  & 
quantity  of  fluid  must  either  be  so  small  as  to  reenlt  i 
simply  moistening  the  powder,  or  eo  large  as  to  reduce  it  1 
a  creamy  state — the  intermediate  pasty  condition  alma 
certainly  resulting  in  complete  stoppage  of  the  proceae. 

I  have  also  repeatedly  observed  that  the  material  paoke 
in  the  creamy  condition  oontraots  more  uniformly  towan 
the  end  of  the  process,  and  is  less  apt  to  crack  in  doing  si 
and  thus  leave  open  spaces.  The  form  of  the  percolator  : 
a  matter  of  some  moment,  especially  when  the  ingredieni 
are  packed  dry;  many  substances  swell  considerably  whe 
moistened,  and  if  they  have  not  room  allowed  for  expansioi 
become  so  tight  that  the  liquid  will  not  percolate  at  al 
Others  contract  considerably  when  exhaustion  is  nearly  oon 
pleted,  so  as  not  to  fill  the  space  they  were  at  first  paoke 
in.  They  then  leave  fissureB  through  which  the  spirit  wi 
pass  without  permeating  the  mass.     Both  these  oontingendi 
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his  usual  requirementSy  but  eveiy  pharmacist  will  also  have 
occasionallj  to  employ  larger  or  smaller  percolators,  and 
it  is  oanvenient  to  be  able  to  extemporize  an  efficient  piece 
of  apparatus  from  common  utensils;   the  conical  chimney 
of  a  lamp  makes  a  very  good  percolator  for  small  quantities ; 
it  inaj  be  fitted,  by  means  of  a  large  bimg,  to  a  wide-mouthed 
bottle  for  a  receiver,  and  should  have  a  smaller  bimg  fitting 
looedy  into  the  narrow  end.     The  bung  having  a  perforation 
in  the  centre,  and  a  few  deep  grooves  cut  into  its  surface, 
fihonld  be  covered  with  flannel  and  pressed  into  its  place ;  it 
thvB  acts  as  a  support  for  the  materials  and  a  strainer.    The 
nedc  of  a  broken  retort  or  champagne  bottle,  fitted  up  in  the 
same  way,  acts  very  well  for  smaller  and  for  larger  operations. 
Percolations  of  a  few  pounds  of  material  by  a  few  gallons  of 
Water,  I  have  worked  satisfactorily  in  coarse  conical  earthen- 
ware jars,  such  as  are  used  for  honey,  and  for  importation  of 
Lncoa  oiL    They  may  have  a  hole  drilled  into  the  bottom 
with  a  file  or  other  hard  steel  instrument,  and  may  be  fitted 
with  an  india-rubber  teat  or  tube  to  guide  the  flow  of  per- 
colate.    Before  packing  the  materials  into  this  jar,  there 
^ould  be  laid  upon  the  bottom  one  or  two  thicknesses  of 
flannel,  cut  to  about  the  size  and  shape  of  the  bottom  of  the 
)ar.    These  not  only  strain  the  percolate,  but  permit  of  the 
pQitx>lation  going  on  pretty  equally  through  the  whole  mass, 
^  they  drain  the  whole  area,  instead  of  the  drainage  being 
limited  to  the  point  where  the  tube  is  inserted.     For  larger 
^^perations  still,  I  have  worked  satisfactorily  with  a   100- 
Sallon  cask,  fitted  with  a  perforated  false  bottom,  covered 
^th  calico,  and  supported  with  cross  bars  just  above  the  tap. 
-I^e  false  bottom  requires  packing  round  the  edge  with  tow 
^  prevent  the  materials  getting  below  and  choking  the  tap. 

I  have  used  a  little  modification  of  the  ordinary  percolation 

pixxjcfis,  with  considerable  advantage  in  the  analysis  of  opium, 

^d  some  other  operations  on  small  bulks.    Its  nature  and 

Merits  wiU  be  best  shown  if  I  describe  here  the  mode  of 

exhausting  one  or  two  hundred  grains  of  opiiun. 


Bg.  33. 
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Bub  &e  lump  o|nuia  with  its  own  weight  of  wi 
smooth  a  pulp  as  poBsible,  if  necessaiy  with  the  aid  ( 
heat ;  add  spirit  equal  to  about  three  times  its  we 
trausfer  to  a  percolator  tube 
fumiflhed  with  a  looeelr-fitt 
tube  citised  at  both  ends  for  i 
the  hydrostfttic  pressure,  A  pi 
with  water  and  corked,  ana 
for  the  inner  tube,  a  string  \ 
round  the  neck  by  which  it  n 
down  gently  till  the  bottom  oi 
just  fouohea  the  snrface  of  ti 
liquor;  it«  position  may  then 
by  presaiug  the  string  betweei 
of  the  tube  and  a  cork  v 
thus  aminged,  more  spirit 
added  till  a  column  of  ti  or  8 
obtained  without  disturbing  1 
or  mixing  to  any  appreciab 
with  the  opiiim  liquor,  and 
iising  more  spirit  than  is  req 
tlip  eslmiislion  of  the  opium. 
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flaid  regarding  the  impossibility  of  getting  a  perfect  dis- 
placement of  the  first  portion,  by  the  second  portion  of  spirit, 
will  apply  with  greater  force  to  the  attempt  to  displace  a 
pint  of  absorbed  spirit  by  the  addition  of  a  pint  of  water. 
The  disposition  which  water  and  spirit  have  to  difihise  into 
one  another,  the  difference  in  their  gravity,  which  gives  a 
tendency  to  the  spirit  to  rise  in  the  water  where  they  come  in 
contact,  the  greater  affinity  which  vegetable  tissues  have  for 
water  than  for  spirit,  giving  them  a  tendency  to  swell  and 
dioke  the  percolator,  are  all  objections  to  the  use  of  water  for 
displacing  the  spirit ;  but  these  objections  do  not  apply  with 
equal  foroe  in  all  cases.     I  have  succeeded  with  approximately 
good  results  in  the  case  of  powdered  ginger,  but  when  operat- 
ing npon  powdered  cinchona,  there  was  more  appearance  of 
mixture  taking  place — a  mixture  which  might  readily  escape 
notice,  as  it  was  not  sufficient  to  make  tho  tincture  turbid ; 
^  at  the  same  time  it  must  be  admitted  that  it  reduced  the 
^oc^oUc  strength  of  the  tincture,  and  could  not  be  considered 
Intimate  in  an  official  preparation.      The  directions  of  the 
^Wmacopceia   now   enjoining   pressure   after   percolation, 
conveniently  economize  the  greater  part  of  the  spirit.    If  a 

'"^oouise  to. 

I  have  already  made  several  allusions  to  maceration,  and 
^^  now  only  add  that  frequent  agitation  is  necessary  to 
^^e  the   process    thoroughly   efficient.    The   marc   of    a 
t^iujture,  prepared  by  maceration  and  expression,  will,  of 
^^ourse,  retain  a  certain  small  portion  of  tincture  which  no 
^ount  of  pressure  can  expel,  and  in  this  case  the  loss  must 
^  a  loss  of  tincture  at  least  as  strong  as  the  bulk,  and  the 
^y  essential  difference  between  the  economy  of  the  two 
piooesses  is,  that  in  many  cases  the  loss,  in  case  of  perco- 
lation, is  only  a  loss  of  spirit,  or  of  very  weak  tincture, 
while  the  loss  by  the  process  of  maceration  is  that  of  a 
tincture  of   full  strength.     The  combined  process  now  in 
nse  is  supmor  to*  either  separate  system   in  convenience, 

9 
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eoonomj,  Bimplicity,  general  applioalnlit^,  and  the  qniUty 
of  the  resulto. 

An  arrangement  of  apparatus  for  the  new  jaooeiB  u  d»- 
soribed  by  FrofeBsor  Bedwood,  in  the  Pkarmaeeniieal  Jowd 
of  May,  1864,  by  which  the  neoeasity  for  aviation  is  avoididi 
the  ingredientB  being  suspended  in  a  bag,  from  whidi  the;  do 
not  require  to  be  removed  till  the  prooeesee  of  macentice, 
percolation,  and  expresaon  are  all  complete. 

QdR8TIO?I8    FOK   EXAMINATIOX. 

Defloribe  the  nature  and  objects  of  filtration. 

Deeoribe  the  different  arrangemente  for  expediting  filtn- 
tion. 

How  does  filtration  throtigh  aniraol  oharooel  differ  fitiii 
filtration  through  most  other  media  P 

What  precaution  is  neoeesary  when  an  absorbed  alblixd 
is  to  be  extracted  from  the  oharooal  by  the  subsequent  me  (^ 
an  acid  P 

What  is  the  essential  differenoe  between  pharmaoeidic* 
percolation  and  filtration  P 

What    matfrinls  iup   mnst    Riiitnbly  oxhaii^tc^l    by 
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inition  may  be  expedited  by  arrangements  for  keeping 
[ter  constantly  full,  for  increasing  the  pressure  of  the 
upon  the  filtering  medium,  and  for  maintaining  an. 
led  temperature. 

mal  charcoal  has  the  power  of  abstracting  from  solution 
materials  when  held  by  feeble  solvents,  and  of  yielding 
ip  to  solution  again  when  subjected  to  more  powerful 
ts.  The  presence  of  phosphate  of  lime  in  the  British 
laoopoeia  purified  animal  charcoal  must  be  guarded 
it  in  some  of  these  applications, 
oolation  is  the  passing  of  a  liquid  through  a  porous 
3xmninuted  solid,  with  the  object  of  extracting  soluble 
r.  It  is  most  suited  to  substances  which  are  not  of 
olaginous  character,  and  do  not  form  viscid  solutions 
he  required  solvent.  Woody  materials  may  be  finely 
)red  for  percolation  ;  substances  yielding  a  viscid  solu- 
ihould  be  more  roughly  comminuted,  and  should  be 
ated  in  a  portion  of  the  solvent  before  being  submitted 
oolation.  For  roughly  comminuted  materials  alternate 
t&tion  and  percolation  is  most  advantageous.  The  sue- 
d  portions  of  solvent  added  do  not,  under  any  circum- 
X,  preoiBely  displace  the  portions  which  preceded  them. 


9* 


LECTURE   XI. 

OFFICIAL    PHARMACY. 

Flmnnuxipau&I  Ptvp&mtioiis — Uokiii^  or  Baying — Hie  FIiiniiieapti>~ 
Mode  of  Studying— Offlpial  Powders  in  Order— OfBcUl  PiUi— Pnp"- 
tioD  of  AcUtg  Hntten — Doae — Bxdpiests — EaBcntiil  03«  and— IM> 
of  llixiiig--lf  odiflo^ou  of  Ezrdpienta — Offioul  Filli  in  Ordn. 

Thk    FhARMACOP(EIA. 

Aj4  important  part  of  the  pharmacist'B  duty  is  the  pttfunoi 
of  ofBoial  oompoimdfl  from  the  f ormulffl  of  the  PhannaoopiaL 
Every  one  must  decide  for  himaelf  which  arddee  he  ahon)! 
make,  and  which  he  should  buy  ready  made ;  hut  I  may  1^7 
it  down  as  a  oommeudahle  rule,  to  make  oooaaionaUy  aannSJ 
preparatious  as  possible,  and  from  a  oomporisoii  of  the  kont^ 
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micals  which  are  of  a  sufBoiently  definite  character  to  be 
cised  without  this  sort  of  "personal  acquaintance"  may 
Jly  have  their  quality  satisfactorily  guaranteed  by  sub- 
ing  them  to  the  examination  indicated  in  the  paragraphs 
led  Characters  and  Tests,  which  are  appended  to  their 
e  and  definition  in  the  Pharmacopoeia. 
1  the  critical  examination  of  any  work,  the  method  of 
eduie  wiU  be  much  infiuenced  by  the  object  of  study, 
cially  in  a  work  like  the  Pharmacopoeia,  which  may  be 
led  in  connection  with  the  natural  classification  of  the 
tanoes  yielding  medicines,  which  would  be  most  suit- 
for  the  study  of  materia  medica ;  or,  according  to  their 
ipeutic  actions,  which  would  be  most  instructiye  to  the 
csl  student,  or  according  to  the  nature  of  the  process  and 
physical  condition  of  the  product,  which  is  the  dassifi- 
n  most  advantageous  to  the  pharmacist,  and  according 
bioh  I  now  propose  to  treat  of  the  most  of  its  contents  in 
ief  a  manner  as  possible,  and  to  notice  in  detail  a  few 
lal  and  a  few  exceptional  cases  in  each  division  of  my 

Hi 

make  no  attempt  to  supersede  the  Pharmacopoeia,  an4 
or  that  my  readers  should  work  from  the  oi&cial  instruc- 
,  simply  accepting  my  comments  as  supplementaiy;  I 
fore  do  not  think  it  desirable  to  increase  the  bulk  of  this 
by  quoting  the  Pharmacopoeia  at  length,  though  the 
I  of  my  remarks  will  depend  greatly  upon  their  being 
in  conjunction  with  the  official  text. 
ough  the  number  of  drugs  that  are  used  in  powder  is 
ft  countless,  the  nimiber  of  official  powders  is  not  large, 
bly  from  the  facility  of  extemporizing  almost  any  com- 
ion  of  powders  that  may  be  desired.  Had  our  time 
xmlimited,  we  might  profitably  have  devoted  a  little 
Son  to  powders,  simple  or  oompoimd,  which  do  not 
I  in  the  official  list,  but  we  had  probably  better  confine 
onsideration  at  present  to  the  powders  of  the  Phar- 
3oeia. 
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Pahit  AmygdttkB  Congxmitut 
ContaioB  sweet  almonds,  8  os. ;  sugar,  4  ok.  ;  gtmi 
1  oz.  It  is  always  desirable  to  use  Jordan  almoudi 
Bimilarity  in  sliape  between  sweet  Yalenoia  am 
almonds,  is  so  great  as  to  lisk  tbeir  oocarional  mb 
eren  tbe  substitutioQ  of  the  one  for  the  otber,  a 
whifih  could  not  occur  if  Jordan  almonds  were  hi 
used.  A  few  minutes'  immOTsion  in  hot  water,  oi 
maceration  in  cold,  softens  snd  expands  the  skin 
almond,  so  that  it  may  be  easily  rubbed  off  beta 
finger  and  thumb.  The  diorla  the  immenion  the  I 
long  as  tbe  akin  becomes  soft  and  looee  enongh  far  i 
If  the  almonds  absorb  much  moisture,  they  are  moro 
to  powder,  and  the  powder,  when  obtained,  is  apt  to 
mouldy  with  keeping ;  consequently,  we  ore  instruote 
the  almonds  with  a  cloth,  and  if  they  have  been  lonj 
watOT,  it  is  also  better  to  allow  them  to  dty  by  exp 
tbe  ajr.  Tbe  instruction  to  rub  them  lightly  to  a 
consistence  can  scarcely  be  followed  literally  if  the  a 
be  performed  in  a  mortar.  They  require  beating  ant 
mbbing  to  reduce  them  to  a  smooth,  pulpy  conditioi 
is  converted  into  a  granular  powder  by  a  light  rubtmi 
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Pulvk  Catechu  Compositua. 


Catechu 


4  02. 


Kino         .  •  .  .  .  •  )  „    ,  « 

Rhatany |  Each  2  oz. 

(Sxmamoii .  •  .  .  •  •  )  «    .   , 

Nutmeg jEachloJS, 

In  this  powder  we  have  4  oz.  of  catechu  in  10,  but  as  the 
kino  and  rhatany  are  both  powerful  astringents,  we  may  say 
that  the  proportion  of  active  astringents  is  8  parts  in  10. 

There  is  a  direction  regarding  the  preparation  of  many  of 
the  pharmaoopceial  powders,  that  they  are  to  be  passed 
through  a  fine  sieve,  and  finally  lightly  rubbed  in  a  mortar. 
The  object  of  this  proceeding  is  to  insure  the  absence  of 
bots  of  any  of  the  simple  powders  in  the  compound. 
Soppose,  for  example,  that  they  were  all  separately  kept  in 
itook,  finely  powdered,  and  that  the  catechu  had  run  together 
into  knots,  even  a  long-continued  rubbing  might  fail  to  make 
the  mixture  perfect.  Unless  recourse  were  had  to  sifting 
ttfire  would  be  little  knots  of  catechu  visible  in  the  mixture. 
These  knots  would  be  broken  by  parsing  through  the  sieve, 
hot  as  the  other  powders  which  did  not  happen  to  be  knotted 
^d  pass  through  more  freely,  the  portion  first  sifted  would 
OQ&tain  less  than  its  legitimate  quantity  of  catechu,  and  the 
Ittt  portion  more.  A  light  rubbing  in  the  mortar,  however, 
voold  suffice  to  make  the  sifted  product  quite  imiform. 

PulvM  Cinfiamomi  CompoHitm, 

Also  called  pukk  aromaticm^  now  contains  only  cinnamon, 

Gudamoms,   and  ginger  in  equal  parts — the  long  pepper 

which  it  formerly  contained  being  omitted  from  the  present 

fonnula. 

Puivis  Cretce  Aromaticiis. 


Cinnamon 

Nutm^ 

8affix>n 

Cloves 

Cardamoms 

Sugar 

Chalk 


) 


4    oz. 
Each  3  oz. 


\\  oz. 

1  oz. 
25  oz. 
11    oz. 
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This  must  not  be  oonfused  with  the  last,  whicli  it 
aromatic  povder  without  chalk  or  BUgar.  It  is  also  neo 
Bory  to  obflerrethat  It  is  much  more  oromatio  than  the( 
aromatic  confection  which  it  has  displaoed. 

The  nutmeg  and  cloves  which  it  oontains  are  not  leadi 
reduced  to  a  fine  powder  by  tiiemselves,  unlen  with  the  li 
of  a  portion  of  their  essential  oils,  but  if  robbed  with 
portion  of  the  sugar,  the  grinding  is  facilitated,  and  the  wn 
abstvbs  the  oil.  Tbe  colour  also  depends  very  much  iqxml 
mode  of  operating.  If  the  instructions  of  the  Phaimacopc 
have  been  literally  obeyed,  the  product  is  a  pale  haS  powd 
but  manufacturers  prefer  to  see  the  oolonr  of  the  saS 
developed,  which  is  acoomplished  by  rubbing  the  powde 
safiron  with  twice  its  weight  of  water,  and  then  adding  k 
of  the  other  powders — in  preference  the  ohalk  and  sugar  oi 
and  when  thoroughly  mixed,  drying,  re-powdering,  and  las 
adding  the  spices.  In  this  way  a  full  bright  yellow  is  j; 
duoed.  The  quality  of  the  powder  cannot  be  judged  by 
colour.  This  is  not  even  a  guide  to  the  proportion  of  saff 
it  oontains,  upon  which  its  oommeroial  value  greatly  res 
imd  the  medicinal  value,  which  depends  upon  the  aronuti 
and  the  chalh,  is  better  judged  of  by  it«  odour  and  taste. 
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Pulvu  JalapiB  Campositus. 

Jalap 5  oz. 

Cream  of  tartar      .  .  .  .       9  oz. 

Ginger        .  .  .  .  .  .       1  oz. 

This  contains  1  part  of  jalap  in  3 ;  but,  unlike  the  last,  the 
saline  adds  to  its  activity  both  as  a  purgative  and  diuretic. 

Pulvis  Kino  Composite. 

Kino  .  .  .  .  .  .       3}  oz. 

Opium        .  .  .  .  .  .         i  oz. 

Qnnamon  .  .  .  .  .  .       1    oz. 

This  is  one  of  the  various  compounds  in  which  opium  is 
hidden  under  the  '^Co."  Besides  kino,  it  contains  one- 
fortieth  of  opium  and  one-tenth  of  cinnamon. 

Pulvia  Opii  Compositus. 


Opium 

li  oz. 

Black  pepper 

2    oz. 

Ginger        .       -    . 

5    oz. 

Caraway     . 

6    oz. 

Tragacanth. 

i  oz. 

This  contains  one-tenth  of  opiimi,  combined  with  pepper, 
P^Ty  caraway,  and  a  small  quantity  (one-thirtieth)  of 
^'^gacanth,  which  gives  it  a  suitable  consistence  when  mixed 
^th  syrup  to  fprm  a  confection.  .  The  confection  contains  so 
^^h  syrup  as  to  reduce  the  proportion  of  opium  from  one- 
^th  to  about  one-fortieth. 

Pulvis  Rhei  Compositus. 

Rhubarb    .  .  .  .  .  r       2  oz. 

Magnesia  .  .  .  .  .  .       6  oz. 

Ginger       .  .  .  •  .  .        1  oz. 

*his  is  the  rhubarb,  magnesia,  and  ginger  so  well  known 
^der  the  name  of  Ghregoiy's  Mixture,  the  proportion  of  the 

• 

^^^gi^dients,  however,  being  a  little  varied.  The  official  pro- 
Portions  are — ginger,  1 ;  rhubarb,  2 ;  magnesia,  6.  Dr. 
Gregory's  original  form  was — ginger,  1 ;  rhubarb,  2 ;  mag- 
^emy  8.     On  the  other  hand,  it  is  sometimes  made  with  less 
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of  the  magnesia,  tu.,  in  the  proportioii  of  1,  2,  and 
respectiTely. 

This  powder  is  Bometimee  ezoeedingly  difficult  to  mix  i 
water;  this  difficulty  arises  almort  eatirely  bom  col  in 
rhubarb  forming  an  insoluble  soap  with  the  magne 
Earthy  soaps  are  exceedingly  repellent  of  water ;  indeed 
muoh  BO,  that  many  so-oalled  watar-proof  fabrics  ieip 
entirely  on  their  being  impregnated  with  soaps  of  1 
character  for  their  power  to  turn  the  rain.  The  oil  is  n 
legitimate  constituent  of  the  rhubarb,  but  is  oommonly  ad 
in  the  grinding  to  improve  the  colour  and  appeannoc 
the  powder.  The  trouble  which  the  pharmacist  experia 
in  this  particular  is  a  penalty  he  pays  for  attotdiing 
exaggerated  importance  to  beauty  of  ooloor. 

Pulm  Scammonii  Compotiliu. 
Contains  aoammony,  4;  jalap,  3;  ginger,  1.    It  is  < 
sequently    one-half    soammony.    The    pure  renn    is 
ordered  in  this  case,  though  it  might  be  used  with  ei 
advantage.     The  odour  would  in  that  case  be  diff««nt  f 
the  preparation  with  native  scanunony. 
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The  oompamtive  value  of  tragaoanth  and  aoada  for  aiding 
BOflpension  may  be  noted  from  the  fact  that  tragaoanth 
mucilage  of  the  Pharmaoopceia  is  as  viscid  as  the  mucilage 
of  acacia^  which  contains  32  times  as  much  gum — the  former 
being  1  dxaohm  in  10  ounces,  the  latter  4  ounces  in  10. 

Pills. 

The  pill  masses  of  the  Pharmacopoeia  are  in  many  oases 
I       evidently  devised  with  the  view  of  their  being  divided  into 
5-grain  pills — the  dose  being  usually  indicated  as  6  to  10 
grainB;    but  the  proportion  of  the  active  constituents  is 
frequently  not  arranged  in  any  simple  numerical  relation  to 
5  grains.     Thus  a  5-grain  compound  calomel  pill  contains  1 
grain  of  calomel  and  1  of  sulphuret  of  antimony ;  gamboge 
pill  contains  1  grain  gamboge  in  5  of  the  dry  materials.     So 
^  compound  soap  pill,  there  is  1  grain  of  opiimi  in  5  grains 
^'  the  dry  materials — ^the  exact  proportion  of  the  active  in- 
S^^ent  in  a  5-grain  pill  being  interfered  with  in  these  two 
^^^868  by  the  syrup  used  in  one  case  and  the  water  in  the 
^*ker,  to  give  the  requisite  pilular  consistence. 

There  are  various  masses  in  which  the  active  ingredient 

^^^  some  other  numerical  relation.     Thus,  in  the  aloetic 

^^^asses,  the  proportion  of  aloes  is  2  in  4 ;  in  aloes  and  assa- 

^^tida  pill,  the  proportion  of  each  ingredient  is  1  in  4  of  the 

^J^iaas ;  in  blue  pill  we  have  1  part  of  mercury  in  3  of  the 

^^i^&S8 ;  in  lead  and  opiimi  pills,  the  proportion  is  1  of  opiimi 

^  8,  and  6  of  acetate  of  lead  in  8.     In  these  instances  the 

doses  are,  of  aloes  and  assafoctida,  5  to  10  grains  (though  the 

proportion  is  1  in  4) ;  of  blue  pills,  3  to  8  grains  (though  the 

pioportion  is  1  in  3) ;  and  of  lead  and  opiimi,  3  to  5  grains 

(though  the  proportions  are  1  and  6  in  8) ;  of  aloetic  pills,  5 

to  10  grains  (though  the  proportion  is  2  to  4). 

This  apparent  want  of  harmony  is,  however,  of  no  moment, 
for  it  is  easier  to  remember  the  dose  of  a  pill  mass  than  to 
remember  the  dose  of  each  ingredient  and  the  proportion 
contained  in  the  mass. 
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The  most  usnal  excdpients  tie  soap,  oonieotioii  of  ro0es,BDl 
treacle.  Soap  ib  oonsideTed  adTantageons  in  promoting  tbo 
solutioD  or  emiilsifaction  of  aloes  and  other  resiiunu  drnp- 
CoDBerTes  of  roees  and  treacle  have  both  the  piupwtj  of 
retaining  the  mass  in  a  moist  condition ;  the  former  has  tho 
advantage  over  the  latter  in  giving  the  mass  that  ^lecies  of 
firm  plasticity  which  enables  the  pills  to  retain  the  dispo 
given  to  them. 

Several  of  the  masses  contain  esseatial  oils,  whit^  axe 
added  with  the  view  of  correcting  the  griping  tendency    of 
the  purgative,  or  of  relieving  flatulence.    They  also  imparfc  ^ 
characteristic  odour.     Thus  we  might  reoognim  the  joll    o* 
Barbodoes  aloes  by  its  odour  of  caraways,  while  the  pill    *>* 
Boootrioe  aloea  smells  of  nutmegs;  rhubarb  pili  of  pepp^K^^ 
mint ;  and  oolocynth  pill  of  cloves.     Aa  a  general  mle,  J*"^ 
the  dry  ingredients  of   a  pill  mass  should  be   separst^^.^ 
powdered  and  mixed  together  before  the  excipient  is  addtj***' 
There  is  less  certainty  of  uniformity  if  the  exdpient  ia  adi.^^^ 
before  the  powders  are  mixed,  and  tiiere  would  be  git^**'' 
diffictdty  in  making  a  smooth,  faomogeneoua  maas  if  * 

material  like  aloes  or  gamboge  were  added  in  Inoken  lum£-^»^" 
In  some  of  the  pharmocopojial  formnlee  this  mode  of 
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oonditioii  when  first  mixed,  and  that  the  pills  should  retain 
their  shape  and  their  solubility,  though  not  necessarily  their 
plastioity. 

It  is  desirable,  therefore,  that  the  pharmacist  should  be 
allowed  a  certain  small  latitude  as  regards  the  excipients, 
im>Tided  that  the  proportion  and  virtues  of  the  active  con- 
sdtuents  are  not  detracted  from. 

We  will  now  ran  through  the  formuke,  noting  here  and 
Oiere  the  object  of  special  modes  adopted,  or  the  necessity 

for  precautions  not  indicated. 

•  •         • 

•  Pilula  Aloes  BarbadetisU. 

Barfoftdoes  aloes,  iq  powder  .  .       2  oz. 

Hard  soap,  in  powder  .  .        1  oz. 

Are  to  be  beaten  up  with— 
Oil  of  caraways       .....        1  drm. 
Confection  of  roses .  .  .  .  .       1  oz. 

In  this  case  you  will  observe  the  dry  materials  are  sepa- 
^Htely  powdered;  but  mixing  before  the  addition  of  the 
^^cipient  is  not  inculcated,  and  though  advantageous,  it  is 
lot  ^eoially  essential  in  this  instance. 

Pilula  Aloes  et  Asaafoetidce. 

Soootrine  aloes,  in  powder  •  .  .    \ 

Assafoetida  •  .  .1 

Haid  soap,  in  powder       .  .  .  >  Each  1  oz. 

Omf ection  of  roses  .  .  .    j 

Beat  all  together  until  thoroughly  mixed. 

Here  the  aloes  and  soap  are  directed  to  be  powdered,  but 
^  are  left  imcertain  about  the  assafoetida.    The  fact  that 
^  gom,  when  it  is  dried  and  powdered,  loses  much  of  the 
Qttential  oil  upon  which  its  efficacy  depends,  points  to  the 
conclusion  that  the  massive  assafoetida  should  be  used ;  but 
the  instraotion  is  not  so  definite  as  it  ought  to  be,  considering 
the  impracticability  of  getting  commercial  specimens  of  assa- 
f(Btida  free  from  small  mechanical  impurities,  such  as  frag- 
ments of  wood,  &c.,  without  either  straining  or  powdering 
and  sifting.    As  I  pointed  out  this  want  of  explicitness  to 
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Uie  Phamiaoopoeia  oommittM  before  the  final  revison  of 
their  vork,  I  oondode  Uiey  probably  felt  the  diffioult;  of 
deoidin^  to  ordw  powdering  in  all  oasee  when  a  fine  aam[le 
of  aHsafaetids  would  be  injured  by  it,  or  to  order  it  to  be  <ued 
masaire  when  the  oommeroial  drug  is  not  often  fit  to  be  mo 
used.  Thus  we  may  feel  oarselvee  at  liberty  to  take  adni&— 
tage  of  the  doubt,  and  aocording  to  oiroumstanoea  proceed  cim.-m 
way  or  the  other,  as  we  anticipate  we  can  obtain  the  be^cA 
results. 

Pi/uk  Aloe*  et  Ffrri. 

Sulphite  of  iron  .  .  ,  ,  .        1}  os. 

Barbwloe*  aloes,  in  powder        ,  .  .       S    oi. 

Compound  powder  of  dnn&mon  .  .  .       3    OS 

Confection  of  roaet         .  •  ■  .       4    ol 

Reduce  the  nilphate  of  inn  to  powdn-,  mb  it  with  the  akxi  n*^ 

cMnpouud  powder  of  dniuunon,  «nd  adding  the  eonfectjaot  atlce 

the  wlKde  into  a  onifwni  man. 

Here  we  have  the  instructions  full  and  satiafaotcay,  leaTinfiC 
me  notbing  to  add  but  a  paaang  caution,  that  powdeis  <» 
crystalloid  bodies,  such  as  sulphate  of  iron,  make  the  f^U 
mass  very  crumbly  unless  the  salt  be  very  finely  powdgro^' 
and  the  mass  made  rather  soft. 

It  may  also  be  noted  Qiat  soap  cannot  be  used  as  *" 
excipient  in  a  mass  containing  sulphate  of  iron,  £&,  v" 
decomposition  would  ensue. 

be 
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PUula  Aloes  et  Myrrhw. 

Socotrine  aloes      .  •  •  •  *  2    oz.* 

Myrrh       .           •  .  •  •  .  1    ok. 

Saffron  dried  •  •  .  .  i  oz. 

Confection  of  roses  .  .  .  .  .  2i  oz. 

Triturate  the  aloes,  myrrh,  and  saffron  top;ether,  and  sift ;  then  add 
the  confection  of  roses,  and  heat  them  all  together  into  a  uniform 


Ilis  formula  gives  us  oocasiou  to  remark  upon  the  use  of 
word  "dried."  It  being  the  universal  custom  to  dry 
stable  substances  before  they  are  powdered,  it  is  unneoes- 
'  to  say  "  saffron  dried,"  except  it  be  to  imply  that  the 
rii  and  aloes  are  not  to  be  dried,  because  the  word  is  not 
aided  to  them. 

he  aloes  is  not  supposed  to  be  in  any  way  injured  by 
g  dried,  and  can  scarcely  be  powdered  in  the  moist  con- 
m  in  which  it  is  imported.  But  the  myrrh,  if  dried, 
)  some  essential  oil  in  which  its  medicinal  properties  (if  it 
any)  may  be  expected  to  reside;  and  the  process  is 
jably  contrived  to  avoid  the  drying  of  the  myrrh. 

PUula  Aloes  Socotrime. 

Aloes        •  •  .  •  •  .  2  oz. 

Soap         •  .  •  .  .  .  1  oz. 

Oil  of  nutmeg       .....  1  drm. 

Confection  of  roses  .  .  .  1  oz. 

rery  similar  to  pilula  aloes  Barbadensis,  and  requires  no 

iment 

Pilula  AssafoetidcB  Composita, 

Assafoetida  .  .  .  ,  \ 

Qalhanum .  .  .           .  .  .  r  Each  2  oz. 

Myrrh       •  •  •           >  •  .  / 

Treacle     .  .  .        I  oz 

Heat  altogether  in  a  Water  hath,  and  stir  the  mass  until  it  assumes  a 
miiform  consistence. 

Q  this  formula  none  of  the  ingredients  are  directed  to  be 

dered,  and  from  the  mode  of  mixing  we  might  conclude 

it  was  most  desirable  to  use  them  in  their  soft  condition 

trust  to  their  melting ;  but  the  myrrh  remains  so  tough 
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under  the  Action  of  heat  and  treade,  that  it  is  v&j  di£( 
to  make  a  smooth  mase.  It  is  desirable  to  powder  all 
gaxoB  as  fine  ae  posahle,  avoiding  the  drying  of  galbsn 
and  aasafcetida  by  rubbing  them  in  frosty  weather,  t 
sifting  to  remove  foreign  bodies;  the  myiih  may 
powdered  at  ordinary  temperatures,  without  drying,  provic 
a  very  fine  oomminution  be  not  required;  but  it  should 
used  at  the  same  time,  as  it  will  agglomerate  witJi  ke^ 
The  other  gums  also  agglomerate,  but  as  they  are  mc 
fnable,  that  is  of  lees  moment,  though  it  is  most  sdn 
tageous,  before  adding  the  treacle,  to  have  them  all  in  u  I 
»  state  of  diviEQon  as  is  compatible  with  thor  good  to 
dition.  The  method  of  mixing  ordered  for  aloes  and  m^ 
niay  be  adopted  with  advantage. 

Pilula  Gambogi(B  Compcaita. 
Gamboge,  in  powder 
BvbMloei  aloee,  in  powder 
Compouid  ciniuuiiori,  powder 
Hud  tci^>,  in  powder 

This  contains  gamboge  and  Barbadoes  aloes,  each  1  par* 
about  6  of  the  mass,   the  remainder  being  compound    ' 
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xs]nith  pulp,  but  pulp  and  seeds  all  powdered  to- 
ind  as  the  seeds  are  worthless,  and  constitute  from 
Is  to  three-fourths  of  the  whole,  it  is  important  to 
iiey  are  separated  before  the  colooynth  is  powdered. 
[so  be  noted,  in  passing,  that  Barbadoes  aloes  is  used 
U,  Bocotrine  aloes  in  the  extract ;  also  that  scammony 
I  the  pUl,  and  resin  of  scammony  in  the  extract. 

Pilula  Colocynthidia  et  Hyoscyami 

2  parts  of  the  colocynth  pill,  with  1  of  extract  of 

It  is  customary  to  prepare  it  with  the  dry  in- 

)  of  the  colocynth  pOl,  as  the  extract  of  henbane 

o  form  a  mass  with  them  without  any  additional 

Pilula  Canii  Composita 

extract  of  hemlock,  with  one-fifth  of  its  weight  of 
iha ;  a  sufficient  quantity  of  treacle  is  also  directed 
led,  but  with  an  extract  of  the  usual  consistence,  any 
is  quite  unnecessary. 

Pilula  Ferri  Carbonatis 

bstitute  for,  and  an  improvement  upon,  the  old 
d  iron  pill.  The  quantity  of  conserve  (one-fourth 
'eight  of  the  saccharated  carbonate  of  iron)  appearis 
at  is  quite  sufficient,  the  sugar  in  the  carbonate 
it  to  form  a  plastic  mass  with  much  less  excipient 
old  be  required  for  the  same  weight  of  pure  car- 
f  iron. 

Pilula  Ferri  lodidi. 


me  iron  wire     . 
»dine 

40  gr. 
80  gr. 

igar 

iqnorioe  root  powder 

igtiOed  water 

70  gr. 
140  gr. 
50  minims. 

;ate  the  iron  with  the  iodine  and  water  in  a  strong,  stoppered 
moe  phial  until  the  froth  becomes  white.  Pour  the  liquor  upon 
le  sugar  in  a  mortar,  triturate  briskly,  and  gradually  add  the 
^uorice. 

10 
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These  mBtnietiouB  answer  perfeoUy  well  if  litenlly  olnytd 
but  if  ten  timee  the  quantity  be  made  at  onoe,  tlieie  wonld  li 
Bome  danger,  Oxe  heat  beooming  so  great  as  to  Tolatalin  bot 
water  and  iodine.  I  hare  seen  a  strong  8-oonoe  botUe  ban 
with  a  loud  report  from  the  Tiolenoe  of  the  octioD  in  makiiii 
a  similar  preparation  In  about  ten  timea  this  quanti^.  Hi 
action  in  that  ease,  however,  was  still  more'  nolmt  frni 
filings  having  been  used  instead  of  wire.  The  irirs  i 
prefttttble  to  filings  on  account  of  its  greater  purity..  If  i 
were  required  to  produce  a  larger  quantity  at  a  tame  tiian  bff 
indicated,  it  would  be  deoraUe,  after  the  action  had  fiwL< 
oommenoed,  to  keep  down  the  temperature  by  immeniiig  tb 
bottle  in  cold  water  till  the  chance  of  overheating  had  oeaaed 
and  then  to  promote  the  oompletion  of  the  action,  iriiid 
takes  place  only  slowly  in  the  cold,  by  rusing  the  mies  t< 
the  boiling  point.  The  sugar  retards  the  oxidation  of  th 
iodide  of  iron,  and  the  liquorice  g^ves  the  requiate  finnnee 
to  the  mass.  As  80  parts  of  iodine  produce  97*5  <^  iodide  o 
iron,*  the  jovportion  of  iodide  of  iron  to  the  moist  nuB  ii 
in  3},  or  1  in  3  of  the  dry  material. 

The  solution  of  iodide  of  iron  should  be  decanted  from  tfa 
undisBolved  wire  while  it  is  still  warm ;  for  in  the  presence  c 
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yenienil J  stiff  and  ommbly  by  keeping ;  its  plastio  condition 
may  be  restored  by  working  it  in  a  mortar^  with  a  very 
mull  addition  of  water,  or  even,  in  many  oases,  without  that 
addition. 

There  is  said  to  be  1  grain  of  metallic  mercury  in  a  3-grain 
Uaepill ;  a  small  portion,  however,  is  always  oxidized.  Some 
pbaimaoologists  attribute  the  activity  of  blue  pill  entirely  to 
the  oxide  of  mercury  it  contains,  and  it  has  been  proposed  to 
improve  the  formula  by  substituting  the  black  oxide  for  the 
metaDio  mercury.  A  change  of  this  kind  could  not  be  pru- 
dently made  without  very  careful  investigation.  It  is  not  by 
any  means  proved  that  the  finely-divided  metal  is  void  of 
BobTity,  or  that  the  black  oxide  would  be  so  satisfactory  in  its 
Mtio&  as  long  experience  has  proved  the  blue  pill  to  be. 

Pibila  Hydrargyri  Subchloridi  Compostta. 

Sobchloride  of  mercury  .  .           .  *  1  v    v  i 

Snlphurated  antimony  .  .           .  .  /  ^^^  ^  ^^ 

Gnaiacum  resin     .  .  2  oz. 

Castor  oil  .           .  •  .  .  1  fl.  oz. 

Tiitmate  the  subchloride  of  mercury  with  the  antimony,  then  add 
the  guaiacom  resin  and  castor  oil,  and  beat  the  whole  into  a 
imifonn  mass. 

Castor  oil  is  preferred  as  an  exdpient  in  this  pill,  because 
^  gives  adhesiveness  and  permanent  softness. 

^e  piUs  are  apt  to  become  dark  with  keeping ;  this  is 
^d  to  result  from  the  calomel  forming  a  black  sulphuret  of 
^^^^nnuy  by  decomposition  with  the  sulphuret  of  antimony,  a 
^^on  which  I  have  not  been  able  to  confirm. 

The  proportion  of  calomel  is  intended  to  be  1  grain  in  a 
^pain  pill ;  but  as  an  ounce  of  castor  oil  is  more  than  suffi- 
<3ent  to  make  4  oz.  of  the  powder  into  a  mass,  the  pills  are 
^  trifle  stronger.  When  the  mass  is  made  with  the  view  of 
^^^  divided  into  pills  at  once,  castor  oil  is  not  the  most 
eligible  exoipient,  as  the  pills  remain  sticky  and  unpleasant. 
•Qie  following  is  an  excipient  I  used  for  this  pill  long  before 
Qtttor  oil  became  official*,  and  though  I  have  repeatedly  tried 
the  latter,  I  still  give  a  preference  to  the  mucilage. 
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Glyeerine  Mueilagefar  Pilh* 
Powdered  pun  tngwuith  .       3  dr. 

OlTCtdne  .  .  .  .       9  fl.  dr. 

Wftter 4  fl.  dr. 

Alii  tb«  g:iim  and  gljrceriiie  till  smooth  before  adding  the  water. 
Four  ounces  of  the  dry  materials  require  exactly  1  at.  o' 
thiR  mucilage  to  form  a  couTenient  mass,  which  retiuu  it^ 
plastio  condition,  its  solubility,  its  retentiveneBS  of  shape,  sm.^ 
a  ready  misoibilitj  with  other  aqueous  masses,  if  that  w^^ 
necesflary. 

Pilula  Ipteacuanha  evm  Seilid. 
Componnd  powder  of  ^ecaciianba  .  .       tta. 

Squill  in  powder  .  .  .1  juih  i 

Amnioniacain  In  powder  .  .  .     ]  "^  '  <* 

Treacle      ......        q.i. 

Mix  the  powden,  and  beat  into  a  mais  with  the  tnaicfe. 
It  is  to  be  obserred  that  this  pill  is  made  with  oomponn^l 
powder  of  ipecacuanha,  and  oonseqaently  oontuna  o^iudl. 
The  proportion  of  treacle  required  b^ng  about  2  os.,  there  5Js 
14  per  cent,  of  squill  and  4'3  per  cent,  of  ipeoaooanha  au.d 
opium. 

In  the  table  of  opium  preparations,  the  Phannsoopcft^ 
states  that  this  pill  oontsins  opium  in  the  proportion  of  *  I 
in   16J   nearly."     This  statement  would  be  correct  ii  "o 
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Pilula  Rhei  Cotnposita. 


Rhubarb    . 
Socotrine  Aloes     . 
Myrrh  in  powder  . 
Soap  in  powder 
Oil  of  peppermint  . 
Treacle,  by  weight 


1 


3  oz, 
2i  oz. 

Each  H  oz. 

li  fl.  dr. 

4  oz. 


All  the  dry  materials  of  this  mass  are  directed  to  be  used 
^  powder,  and  it  is  the  only  article  in  the  Pharmacopoeia  in 
^€  preparation  of  which  powdered  myrrh  is  used.  As  it  is  a 
*ill  for  which  there  is  a  great  demand,  and  is  consequently 
lade  in  large  quantities,  the  injunction  to  mix  the  oil  with 
^e  powders  before  adding  the  treacle  is  a  desirable  precau- 
en.  The  quantity  of  treacle  ordered  is  rather  less  than  I 
Bually  find  necessary ;  this,  however,  depends  partly  upon 
B  thickness.  I  generally  find  5  parts  instead  of  4  to  be 
esirable,  in  which  case  the  mass  contains  one-fifth  of  its 
'eight  of  rhubarb  and  one-seventh  of  aloes. 

Glycerine  is  a  good  excipient  when  it  is  desired  to  keep 
us  mass  soft,  but  it  must  be  noted  that  if  glycerine  alone 
e  )]8ed  the  mass  is  rather  hygroscopic,  and  the  pills  become 
X)  soft  and  sticky  if  not  kept  in  a  very  dry  place,  to  avoid 
rUch  amixture  of  2  parts  glycerine  with  1  of  water  or  spirit 
aaybeused. 


Pilula  Saponis  Campmia. 


Opium  in  powder  . 
Hard  soap  in  powder 
Water 


i  oz. 
2  oz. 
q.s. 


This  contains  1  of  opium  in  5  of  the  dry  material,  or 
**Hmt  1  in  6  of  the  mass.  The  propriety  of  calling  it 
^^pound  soap  pill  when  its  activity  depends  entirely  upon 
^6  opium,  has  repeatedly  been  questioned,  but  the  old  name 
^  i^tained  with  the  view  of  enabling  the  physician  to  pre- 
'^sibe  opium  without  its  presence  being  evident  to  the  patient. 
Soap  is  not  a  good  excipient  for  keeping  this  mass  in  a 
irorking  condition,*  and  for  dispensing  purposes  it  may  be 


150  OFFICIAL  PHAKHACT. 

kept  in  better  ooadition  by  Babetitating  tbe  glyooine  mi 
lage  for  s  part  of  the  soap  uid  vator,  tbui — 

Opinio  in  powder  .  .      J   «k. 

8o^)  in  powto  .lias. 

QI]FO«riM  mndlage*  .       1    €k.   I 

Filala  Scilla  CompoiUa. 
Squill  in  powder    . 
Ginger  in  powder  . 
Anunoniaeom  in  powder  . 
HkidHM^) . 
Trade 

A  5-gram  pill  oont^na  1  gnun  of  sqoilL  Yon  may  c^ 
that  the  Pharmaoopoaia  oomplicatee  tlie  atatement  of  the  p 
portion  of  squill  by  saying  nearly  "  1^  parts  in  6." 


Questions  for  Examination. 

What  idncdplea  should  guide  yon  as  to  whether  yoa  shot 
make  or  buy  any  particular  preparation  f 

What  is  the  objeot  of  the  mixing  ordered  to  be  used  if 
the  sifting  of  a  oompound  povder  f 

What  is  the  normal  colour  of  aromatic  chalk  povde 
How  does  the  oommetoial  article  difFer  in  appearanoe,  and 
the  mode  of  its  production  f 
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a  mixed  powder,  the  components  of  which  are  not 
unif  onnly  smooth,  may  cause  a  partial  separation,  and  should 
be  followed  by  a  second  mixing. 

The  normal  colour  of  aromatic  chalk  powder  is  a  dull  buff, 
but  with  the  same  composition  it  is  obtained  of  a  yellow 
colour  by  the  use  of  moisture  in  the  process. 

The  friable  materials  of  a  pill  mass  should  be  powdered 
and  mixed  before  adding  the  exdpient,  that  imif orm  mixture 
may  be  more  readily  obtained. 

The  exoipient  of  a  pill  mass  may  be  yaried  according  to 

whether  it  be  required  to  be  immediately  divided  into  pills, 

or  pieserred  in  the  massive  state ;  in  the  former  case  a  tem- 

penny  plastioiiy  and  permanent  solubility  must  be  aimed  at; 

in  the  latter  case  it  should  permanently  retain  both  qualities. 

Grysialloids  make  crumbly  masses  with  ordinary  excipients ; 

they  flhould  be  made  soft  and  worked  into  pills  immediately. 

Olyoerine  is  a  good  addition  to  many  masses  when  it  is 

denied  to  keep  them  plastic,  but  is  too  hygroscopic  to  be  used 

without  other  excipients. 


LECTUBE     Xn. 

OFFICIAL  LIQUORS  OR  80LDTI0NS. 

SiiDtds  ProoeMM — SolntioiiB  of  SoUda — Aoetate  of  AiMmaoiA,  Jto.— PiiMMM 
k  little  toon  Complex— SolnlioD  of  Chloride  of  Anthnmy,  is-— 
Solnlioiu  of  Qaoei — BolnUon  id  Aw"""'»i  Ao. 

Ths  Liquors  of  the  Bkitish  Phabiucx)P<su. 
The  preparatioiu  ooming  under  this  head  are  very  Tarion*  m 
their  nature.  They  may  be  olasaified  aooording  to  the  mod« 
of  their  prodnotion.  First,  those  iu  whiob  a  solid  is  added  to 
a  liquid,  and  solution  takee  plaoe  without  any  further  muu- 
pulation.  In  this  case  Uie  chief  point  to  whioh  I  turn  to 
draw  your  attention  is  the  etrengfth  of  the  solution.  THiOti 
solutions  of  solids,  the  prooessee  for  whioh  are  of  a  more  oco- 
■■Aci\  cliom.t.'r  :  am\  U^-flv,  soluiions  of  e 


AMMONIA.  163 

I  gum,  and  then  the  water,  is  all  that  is  required  to  give 
ood  result  with  facility;  but  if  the  diffusant  be  in  so  small 
intity  as  to  moisten  the  gum  only,  the  use  of  a  mortar 
Mes  necessary.  The  operation  may  be  performed  thus  :— 
:ehalf  an  ounce  of  powdered  gum  acacia,  2  drachms  of  proof 
it ;  rub  together,  and  pour  in  6  drachms  of  water.  With 
itant  rubbing,  a  smooth  mucilage  will  be  produced  in  less 
t  half  the  time  required  if  no  spirit  be  used.  With  tia> 
Jiih  it  is  better  to  use  rectified  spirit,  and  to  take  about 
nchms  to  each  drachm  of  the  gum  required,  and  while 
B  are  thoroughly  mixed,  to  pour  in  the  whole  of  the  water 
full  stream,  continuing  the  agitation  all  the  time.  There 
probably  few  or  no  cases  in  which  spirit  used  in  these 
U  quantities  could  be  objectionable,  and  its  presence  adds- 
lie  good  keeping  qualities  of  the  mucilage. 

Liquor  AmmanuB  Acetatis. 

Acetic  add        .  .  .  .1  pint. 

Water     ......       5  pints. 

Carbonate  of  ammonia  ....       q.s. 

fne  ounce  of  carbonate  of  ammonia  makes  a  pint  of  the 
0r;  but  as  58  parts  of  carbonate  are  equivalent  to  76  of 
ate,  a  pint  of  the  liquor  will  contain  1^  oz.  of  acetate  of 
Qonia.  The  chief  point  to  be  attended  to  is  to  get  the 
iion  neutral ;  to  ascertain  this  point  satisfactorily  a  few 
36  may  be  boiled  in  a  teaspoon  to  drive  ofi  the  carbonic 
before  using  the  litmus  paper,  because  free  carbonic  acid 
redden  litmus  paper  to  almost  the  same  degree  as  a 

II  excess  of  acetic. 

t  is  a  oonmion  trade  custom  to  prepare  solution  of  acetate 
nunonia  of  greater  strength  than  the  British  Pharma- 
eia  to  save  bulk,  and  dilute  the  same  with  the  requisite 
itity  of  water  at  the  tune  of  use.  However  these  solutions 
prepared,  they  should  be  compared  with  a  standard  to 
e  sure  of  their  not  being  deficient  in  strength.  I  will 
f  this  comparison  with  a  sample  prepared  in  my  own 
»lishment,  from  a  formula  calculated  to  give  a  solution 


154  OFFICIAL   LIQUORS   OR   SOLDTIOKS. 

eight  times  the  usual  strength.  I  take  3  fluid  dracliiiu  of 
this  solution,  and  put  it  into  a  teet-gUas  with  14  fluid 
dntohms  of  water,  and  a  little  bnnit  aogar  to  tobm  it 
brown.  Into  a  nmilsr  glass  I  pat  2  oe.  of  stdntum  of 
acetate  of  ammonia  prepared  exaotly  aooording  to  the  BritiA 
Fharmaoopoeia  formula.  I  now  take  a  glan  tube,  and  dip  it 
to  the  bottom  of  the  ooloured  solution,  and  then  oIobb  d» 
npper  ^d  of  the  tube  with  jny  finger  while  I  oanfnlly 
transfer  it  and  its  contents  to  the  other  glaas;  wbai  the 
tube  touches  the  bottom  of  the  test-glass  I  take  my  fisgtr 
off  the  top  of  the  tube,  and  veiy  steadilj  draw  i^  ti» 
tube,  leaving  its  contents  standing  like  a  column  of  bcDwi 
smoke  in  the  centre  of  tiie  dear  liquor.  After  a  few  seooidi 
the  brown  column  subeidee  to  the  bottom,  showing  thst  &» 
oimcentfated  Hquor  was  BtrongOT,  though  sooroelj  appnoiU; 
stronger,  than  it  was  caloulated  to  be. 

Liquor  Ammonia  Citratit. 

CStric  add Sol. 

Wftter I  pint 

Strong  aolatioD  of  anmioiiu      .  .  .       q.i. 

This  oontainB  3  oz.  citric  acid  in  about  24  oe.  of  the  UqnVi 
or  about  2}  oz.  in  a  pint;  but  as  4  parts  of  oitrio  addyiddS 
of  dtrate  of  ammonia,  there  will  be  a  little  more  than  3  oi> 
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tluB  solution  gradually  to  the  water  with  agitation  after  each 
iddition  to  prevent  predpitationy  which  may  take  place  if  the 
aboTe  preoaotion  be  not  obseryed.  Warm  water  may  be  used 
to  avoid  this  separation ;  or  if  it  has  taken  place,  re-solution 
may  be  effected  with  heat. 

The  absence  of  spirit  in  the  solution  of  the  sulphate  is 
adyantageous  when  it  is  desired  to  apply  atropia  to  the  eye, 
as  the  spirit  causes  much  smarting. 

iMptor  Marphue  Aeetatis  and  Liquor  MorphuB  Hydrochloratis. 

Each  contains  4  grains  of  their  respective  salts  in  an  ounce, 
sohtion  being  promoted  by  the  addition  of  a  small  excess 
efadd  and  a  little  spirit.  It  must  be  remembered  that  the 
xWon,  according  to  the  London  Pharmacopoeia,  contains  8 
gning  to  the  ounce.  It  is  commonly  stated  that  the  present 
>tiength  corresponds  with  the  strength  of  laudaniun.  But 
Sfioording  to  the  Pharmacopoeia  standard  for  opium,  100 
gnins  make  3  oz.  of  tincture,  and  contain  6  to  8  grains  of 
OMxiphia,  which  equals  8  to  10  of  hydrochlorate  (303  parts 
<rf  morphia  being  equal  to  376  of  hydrochlorate),  so  that 
\\  OS.  of  tincture  may  be  said  to  equal  1  oz.  of  liquor  as  far 
ia  r^ards  the  quantity  of  morphia  it  contains  ;  but  the  dose 
ii^dieaied  in  the  Phamuusopom  would  imply  the  reverse, 
x^amely,  that  1  part  of  the  tincture  is  equal  to  1^  of  the 
liquor,  for  they  give  5  to  40  minims  of  laudanum  and 
10  to  60  of  liquor  of  morphia.  If  the  activity  of  lauda- 
num depends  upon  the  morphia  alone,  and  the  dose  of 
moi;^  be  fixed  as  above,  the  dose  of  laudanum  ought  to  be 
15  to  90  minims ;  but  it  is  impossible  to  fix  in  any  very 
definite  manner  the  absolute  or  relative  doses  of  medicines, 
tt  approximation  being  all  that  we  can  look  for,  and  pre- 
I^ations  of  uncertain  strength  require,  for  safety's  sake,  that 
tb  dose  should  be  rather  understated ;  besides  which,  opium 
will  sometimes  contain  more  morphia  than  the  British 
PiuumaoopcBia  requires. 
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Liquor  Polasta  Permatiffanatis 
ContaiiiB  4  gruns  of  the  salt  in  an  ounoe  of  water. 

It  is  better  freehlj  prepared,  as  it  depomts  peroxide  i 
manganese  when  long  kept,  especially  ii  e^Msed  to  light,  tl 
solution,  of  course,  loong  a  portion  of  ita  aotiTe  propertie 
As  this  change  takes  place  to  a  greater  extent  from  otHitt 
with  organic  sabetanoee,  it  sliould  not  be  filtered  throof 
paper,  or  kept  in  a  bottle  stopped  wlUi  cork. 

Liquor  Soda  Arseniatis 
Goriains  4  gnuas  of  the  auhydrom  salt  in  an  oimoe. 

Liquor  Strychnite. 

An  ounoe  of  this  Uqaor  contains  4  grains  of  the  alkaloi 
dissolved  by  the  aid  of  a  little  hydroohlorio  acid  and  spirit 

Stryohnis  dissolves  witii  still  greater  facility  in  aoetio  so 
which  might  oonaequently  have  been  used  with  equal  adva 
tage  in  preparing  its  solution. 

We  will  next  take  sundry  solutions  which  are  a  little  mo 
complicated  in  their  production. 
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again  evolves  sulphide  of  hydrogen,  reconverting  the  anti- 
mony into  (Monde. 

Liquor  Araenicalis. 

Araenious  add    •  .  .  .  -     )  -o    i^  aix 

Ctobonate  of  potash       ....     |Eadi80gr. 

Tinctare  of  lavender      .  .  .        5  dr. 

Water  to  make  a  pint. 

This  contains  4  grains  of  arsenious  add  in  1  oz.,  dissolved 
by  the  aid  of  carbonate  of  potash  and  boiling ;  the  solution 
takes  place  only  slowly,  as  the  carbonate  has  riot  a  powerful 
solvent  action. 

Liquor  Arsenici  ffydrochloricus. 

Araenioiis  acid     .  .  .  .       80  gr. 

Hydrochloric  add  .  .  .  2  fl.  dr. 

Water  to  make  a  pint. 

^  is  the  same  strength  as  the  liquor  arsenicalis,  and 
^y  three  times  the  strength  of  liquor  arsenicalis  chloridi 
^^the  P.  L.  The  old  name  has  been  abandoned,  as  it  implied 
^  a  chloride  of  arsenic  was  formed,  which  is  not  at  all  pro- 
^le,  seeing  that  if  chloride  of  arsenic  be  mixed  with  a  bulk 
^  water  it  is  decomposed  into  arsenious  and  hydrochloric 
^<^  The  liquor,  if  evaporated,  leaves  a  residue  which  is 
^i  freely  soluble  in  water,  and  contains  but  little  chlorine. 
•Rie  mode  of  operating  is  the  same  as  for  the  last  prepara- 
^  continued  ebidlition  being  necessary  to  effect  complete 
•dution. 

Liquor  Bismuthi  et  Ammoniw  Citratis. 

The  solution  bearing  this  name  oiEcially  contains  also 
'^^'iBte  of  ammonia  as  a  bye-product,  the  presence  of  which 
^  scarcely  be  regarded  as  advantageous,  and  may  be 
^OTed  by  using  the  same  ingredients  and  process  up  to  the 
V^i  of  adding  the  ammonia,  but  at  this  stage  the  solution 
wsitaiiung  the  citric  acid,  &c.,  may  be  divided  in  half.  To 
one  half  add  ammonia  just  sufficient  to  redissolve  the  precipi- 
tate at  first  formed,  then  mix  this  with  the  reserved  half  of  the 
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acid  solntitni,  and  the  liiamaili  from  faotli  triU  be  pncijoWa 
It  may  be  ooUeotad,  drained,  preesed,  and  Uieii  diffnH 
tlirough  water,  and  ammonia  added  oaotdooBly  till  Kdntic 
takes  place,  and  lastly,  water  enougli  to  make  up  tbe  reqain 
measure.  The  mat«rials  tor  making  one  pint  are  i 
follows : — 

Pnre  biimuth     .....  430  gr. 
Nitric  add                    .                                  .        S  fl.  at. 
Citric  tudd                                .           .           .       S  OS. 
SolutJoa  of  MniDonia                                        .        q.i. 

Wtter q.s. 

Liquor  Ferri  Perchloridi  Fbrtior. 

Iron  .  .  .  ,       S  (». 

Hydrochloric  add  .      19  fl.  oi. 

Nitric  add »  0.  dr. 

Water,  and  ev^ioration,  q.a.,  to  make  10  fl.  os. 

Iron  wire  is  dissolved  in  bydioddorio  aoid  to  fonn  a  ptdi 
chloride  of  iron,  which  is  next  oonverted  into  parohlraide  b 
the  addition  of  a  further  quantity  of  hydiooblorio  aoid  aa 
a  small  portion  of  nitric  aidd. 

The  strength  of  the  acids  should  be  ascertained  beton 
hand ;  and  if  they  do  not  oome  up  to  the  required  staadan 
an  increased  quantity  must  be  used  to  compensate  for  til 
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own  deoomposition,  but  also  that  whioh  wsb  combined  with 
tbe  protoohloride  of  iron.  To  avoid  the  inconvenience  of 
this  sodden  effervescence,  I  have  adopted  the  plan  of  adding 
piotoohloride  in  successive  portions  to  the  nitric  add,  instead 
of  in  the  reverse  order,  as  usually  pursued.  This  modifica- 
tion insoree  the  complete  oxidation  or  rather  perchloridation 
of  each  successive  addition  of  the  solution,  consequently  the 
NOji  is  never  combined,  and  cannot  be  suddenly  and  violently 
liberated. 

The  solution  is  to  be  evaporated  down  in  a  water  bath,  or 
otherwise  below  boiling  point,  as  the  salt  is  liable  to  decom- 
position by  a  brisk  ebidlition,  chloride  of  iron  and  hydro- 
<^oric  add  being  volatilized. 

The  solution,  even  after  evaporation,  usually  contains  a 
i^otable  quantity  of  NO^.    Chemically  speaking,  this  is  unques- 
tionably an  impurity,  though  it  does  not  affect  its  medicinal 
^ctioiL    If  it  is  desired  to  avoid  the  presence  of  oxide  of 
^tiogen,  the  protochloride  may  be  formed  as  in  the  first  stage 
^  the  pharmacopoeial  process,  and  subsequently  converted 
into  perohloride  by  passing  chlorine  into  it  till  it  no  longer 
produces  a  blue  predpitate  with  red  prusdate  of  potash.    An 
csxeeas  of  chlorine  would  be  quite  as  objectionable  as  the 
presence  of  nitrous  compounds,  but  it  is  more  readily  driven 
ofi  by  boiling.    Solution  of  perchloride  of  iron  containing  no 
b^  add  cannot  be  boiled  without  undergoing  partial  decom- 
posrlion,  hydrochloric  add  being  given  off,  leaving  peroxide 
^  mm.  in  solution  along  with  the  perohloride.     By  whichever 
method  it  be  made,  it  is  desirable  to  have  the  hydrochloric 
acid  in  slight  excess.    Test-paper  cannot  be  used  for  indicat- 
ing the  add,  as  neutral  salts  of  the  heavy  metals  generally 
i^dden  litmus,  and  it  is  better  to  regulate  the  neutrality  or 
excess  of  add  present  by  arranging  the  proportion  of  mate- 
nali  and  the  strength  of  the  hydrochloric  add  in  the  first 
i^i^staiioe;  this  is  the  more  desirable  in  the  liquor  of  per- 
<^^loride  of  iron,  as  it  has  the  power  of  dissolving  a  condder- 
aUe  quantity  of  peroxide. 
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L^or  Ferri  Pemitratis, 

Iron                                                      .          .       1    <n. 
Nitric  add                                                       .       4^  B.  ol 
Water,  to  DuJie 30    S.(k. 

In  this  case  one  portion  of  nitrio  acid  yields  oxygen 
the  iiDD,  vhile  a  second  retains  the  oxide  in  solution.  ] 
quantity  of  nitrio  aoid  used  is  rather  more  than  sofficdent 
both  these  purposeB. 

If  there  is  any  deficiency  of  acid,  a  banc  salt  is  apt  to 
depooited  on  keeping. 

Liquor  Ferri  Persulphatk. 
Sulphate  of  iron .  ,  .       8  ot 

Wattt,  and  erapoialaon ....  q.i- 
In  the  preparation  of  this  solution  ordinsry  protoeulpb 
of  iron  is  pwoxidized  by  tiie  use  of  sulphuric  and  nitrio  ad 
the  method  of  operating  and  the  nature  of  tlie  ohangsB  hei 
Btmilar  to  those  deeoribed  in  the  second  stage  of  the  pi«pi 
tion  of  liquor  of  perohloride  of  iron  hy  the  phannacopo 
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addition  of  the  ohloride  of  ammoniTim  is  to  prevent  the 
deoompositioii  of  the  solution  by  keeping.  A  solution  of 
perchloride  of  mercury  exposed  to  sunshine  evolves  oxygen 
and  deposits  calomel ;  the  presence  of  hydrochloric  acid  or 
chloride  of  ammoniimi  prevents  this  decomposition. 

Liquor  lodi. 

Twenty  grains  of  iodine  are  dissolved  in  1  oz.  of  water 
with  the  aid  of  30  grains  of  iodide  of  potassium.  This  is 
about  one-third  the  strength  of  the  liniment,  and  about 
double  the  strength  of  the  tincture. 

The  following  table  affords  an  instructive  comparison  of 
seyeml  officinal  solutions  of  iodine. 

Iodine  being  a  very  powerful  drug,  it  is  highly  important  to 
diMriminate  carefully  between  preparations  varying  so  much. 

CompcaxUive  Strengths  of  Solutions  of  Iodine. 


Iodine 

KI 

Aq. 

ingrains. 

ingrains. 

oz. 

Liq.  iodi,  B.P.    . 

20 

30 

1 

„  lodin.  CO.,  P.E.     . 

8 

32 

1 

„  pot.  iodid.  CO.,  P.L. 

Oi 

Oi 

1 

„  iodin.  CO.,  U.S.     . 

22 

44 

1 

Spirit. 

Tmct  iodi,  RP. . 

11 

5 

1 

linim.  iodi,  RP. . 

55 

22 

1 

lAqmr  LithicB  Effenmcens — Liquor  Potaascc  Efferve^cem — 

Liquor  Soda  Effertescem. 

lithia  water  is  directed  to  contain  5  grains  in  the  half-pint 
lK4tle.  Soda  and  potash  each  contains  15  grains.  The  phar- 
^o^pceial  instructions  are  not  intended  to  teach  the  art  of 
^oda-water  making,  but  to  fix  a  definite  strength  which 
*l^d  always  be  attended  to  in  waters  for  medicinal  iise. 
'^e  water  is  directed  to  be  filtered  after  the  carbonate  has 
^  dissolved  in  it,  to  remove  any  lime  which  may  have  been 
pBcipitated.  If  the  lime  be  not  separated  by  filtration,  it  is 
i^'sdiaBolved  by  the  carbonic  acid  subsequently  forced  in,  and 
nutjr  be  detected  by  the  use  of  oxalate  of  ammonia. 

11 
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Liquor  Magnesia  Carixmalia. 
Cubonale  of  nugnMi^  13  gr.  in  *  fl.  oi. 

Freshly-preaipitated  carbonate  of  nu^esia  is  more  tt» 
(lifisolved  in  an  exoees  of  carbonic  acid  than  a  carbonate  w! 
has  been  dried,  but  even  the  freshly-precipitated  salt  ti 
according  to  its  phynoal  oonditioD,  the  lighter  predpit 
being  more  soluble. 

The  speed  of  solution  also  depends  much  upon  the  pree 
used.  The  PharmaoopCBia  does  not  indicate  any  partio 
pressure,  but  orders  the  pressure  to  be  continued  for  two 
four  hours.  A  mnoh  shorter  time  is  snffirient  if  a  pre* 
of  several  atmospheres  be  used. 

The  solution  is  ordered  to  be  further  charged  with  caibt 
acid  after  the  excess  of  magnesia  baa  been  separated; 
excess  of  acid  in  great  measure  covers  the  bitt^nees  of 
salt,  and  tends  to  preserve  it  in  solution.  The  stren 
indicated  is  greater  than  I  have  found  in  commerce, 
great«r  than  can  be  kept  without  considerable  deposit  tal 
])laoe. 

Liquor  Plumhi  Sabacelatit. 


CHLORIDE   OF   ZJNC. 
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hitei  therefore  to  prepare  it  fresh  when  wanted,  and,  if 
practicable,  to  use  distilled  water  which  has  been  boiled  to 
expel  carbonic  acid,  and  cooled  out  of  contact  with  the  air. 

Liquor  Fotcmee — Liquar  Sodce, 


Potash  hydrate. 
Soda  hydrate    . 


27  gr.  in  1  fl.  oz. 
Id's  gr.  in  1  fl.  oz. 


These  pr^epaxations  are  made  by  boiling  the  carbonates  of 
the  alkalies  with  hydrate  of  lime  in  an  iron  pan,  and  decanting 
the  liquor  without  filtering.  Tin,  copper,  lead,  or  enamelled 
puis  aie  acted  upon  by  the  caustic  alkalies,  and  should  be 
avoided. 

Afi  these  liquors  also  act  upon  filtering  paper  and  cloth, 
wbeidence  is  preferred  to  filtration  for  the  separation  of  the 
linie;  their  great  affinity  for  carbonic  acid  necessitates  their 
^ing  kept  in  well-closed  vessels,  and  as  lead  glass  is  more 
*^M[ed  by  them  than  hard  green  glass,  the  latter  is  pre- 
^bed  for  their  preservation.  The  boiling  promotes  the 
^mplete  decomposition  of  the  alkaline  carbonates  and  the 
^bfiidence  of  the  carbonate  of  lime,  but  also  increases  the 
^Ivent  action  of  the  alkali  upon  siKca  or  alumina  which  may 
^  present  in  the  limestone,  thus  introducing  them  as  impu- 
^ties  in  the  liquor.  In  making  1  gallon,  1  pound  of  carbonate 
^  potash,  or  28  oz.  of  carbonate  of  soda,  is  used ;  yet  the 
%uor  of  potash  is  nearly  one-half  stronger,  as  the  potash  salt 
^y  contains  about  16  per  cent,  of  water,  while  the  carbonate 
of  soda,  having  10  equivalents  of  water  of  crystallization,  is 
ahout  two-thirds  water. 


Liquor  Zinci  Chloridi. 

Zinc     . 

Hydrochloric  acid 
Water. 
Chlorine 

Carbonate  of  zinc 
Ey^wration 


16  oz. 
44  fl.  oz. 
20  oz. 

Each  q.s. 


To  make  2  pints. 

^  concentrated  solution  of  chloride  of  zinc  is  obtained  by 
digesting  zinc  in  a  quantity  of  hydrochloric  acid,  insufficient 

11* 
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to  diBBolve  the  whole  of  it  Towaids  the  dose  of  the  proi 
it  is  boiled  to  effect  the  oombinstioii  of  the  last  poitioit 
aoid,  and  to  repreoipitate  copper  or  any  of  the  more  eleo 
negative  mntals  which  may  hare  been  disaolved  while 
aoid  was  in  latge  excess.  As  iron  is  not  separated  in  1 
way,  the  solution  is  filtered  off  and  subsequently  treated  n 
chlorine,  by  which  any  protoohloride  of  iron  in  solotioc 
converted  into  perohloride  (an  odour  of  free  chlorine  indie 
ing  that  the  action  is  complete) ;  in  this  condition  it  is  reoc 
precipitated  by  double  decomposition  with  carbonate  of  s 
which  is  added  in  suooeesive  portions  till  it  ceases  to  thi 
down  any  more  peroxide  of  iron.  After  a  second  filtrati 
the  liquor  is  evaporated  in  a  porcelain  or  stoneware  basin, 
which  means  any  free  chlorine  is  driven  off,  and  the  bull 
reduced  to  the  required  standard. 

Forty-four  fluid  ounces  of  hydrochloric  acid,  sp.  gr.  1' 
equal  51  oz.  by  weight,  and  containing  31-8  per  cent. 
HCl,  the  weight  of  real  acid  is  16  oz.,  and  as 


the  quantity  of  zinc  which  ^ould  be  dissolved.      There 
thus  1}  OS.  of  eino  in  excess  to  allow  for  the  impuid 
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<:ari»tut«  of  tmo  which  gives  any  indication  of  iron  at  all 
jovbably  |aeci|Htate«  all  that  is  present;  but  if  the  same 
method  be  used  for  the  separation  of  iron  from  zino  when  the 
ibnoer  is  present  in  larger  proportion,  it  is  neoeesory  to  add 
suoead7»  portions  of  the  carbonate  of  zinc  till  it  no  longer 
preci[ntat«8  iron. 

L/igwr  AmutoniiB — lAqnor  AmmOttUe  Fhrtior — Liquor  Chlori — 
Liquor  Soda  Chloratis. 

^ese  four  solutions  may  be  grouped  together  as  depending 
ior  their  formation  upon  the  passage  of  gases  through  watery 
fltuds  at  ordinary  preeeure  and  temperature.     The  ommoniacal 


liquor  AmmonSn  Fortdor,  B.F. 

^<lnon  are  by  far  the  most  important  of  the  group ;  bat  as 
^j  are  never  made  by  the  retail  pharmacist,  it  is  not 
i^Weesaiy  that  we  should  devote  much  time  to  their  oon- 
■identioD.  The  chief  points  of  interrat  to  us  ore  to  see  that 
Uke  solutions  are  of  Uie  requisite  strength  and  purity.  The 
pi  is  ^  to  carry  over  some  mechanical  impurities,  which  are 
dejwated  along  with  water  and  ammonia  in  the  two  first 
BOttles  (see  Fig.  34),  which  take  the  place  of  the  washing 
■Mtln  generally  interposed  between  a  gas  generator  and 
(ondenser.     The  extreme  solubility  of  ammonia  would  risk 
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the  oontentB  of  the  washing  bottle  being  oarried  bat^  intio 
the  generator,  or,  with  a  rapid  evolution  of  gas,  being  oame«l 
forward  into  the  condenaing  bottles.  The  two  empty  Woulff** 
bottles  through  which  it  passes  serve  also  to  oool  the  ammonia 
bj  whioh  its  solution  is  promoted.  The  third  bottle  is 
supplied  with  distilled  water,  and  is  sometimes  immersed  in 
a  tub  of  oold  water  to  remore  the  heat,  whioh  is  Uberated  in 
considerable  abundance,  as  the  gaseous  ammonia  becona.«* 
liquid  by  soIutioQ. 

Chlorine  being  muoh  lees  soluble,  is  passed  from  the  gene- 
rating flask  through  a  washing  bottle,  and  then  direct  into 
the  water  or  solution  of  carbon- 
ate of  soda  required  to  make  tie 
respective  liquors.  The  flask 
(Fig.  35)  contains  black  osi(i» 
of  manganese  and  hydrodiloxio 
acid,  the  decomposition  being  ^^ 
follows — 

MnO,  +  2  Ha  =  Mna  -r  H,0  +  Cfl 
The  chlorine  carries  over  wits 
it  a  portion  of  hydroohlons  acid, 
and  some  mechanically  attacbcu 
chloride  and  oxide  of  manganes^T 
whii'h  .'irp  removpf!  hv  tlif  waelt- 


Rg.  35. 
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Questions  for  Examination. 

Wliat  rules  are  observed  regarding  the  strength  of  some  of 
tlie  official  solutions  ? 

Wliat  are  some  of  the  most  notable  exceptions  ? 

Wliat  objection  is  there  to  the  present  formula  for  solution 
of  carbonate  of  magnesia  ? 

What  precautions  against  the  introduction  of  impurities 
Me  to  be  observed  in  the  preparation  and  preservation  of  the 
solutions  of  the  caustic  alkalies  ? 

In  what  respect  might  the  instructions  regarding  the 
pQiification  of  chloride  of  zinc  be  modified  with  advantage  ? 


Recapitulation. 

Solutions  of  drugs  which  have  not  any  great  activity  are 

^  veiy  various  strengths.     Solutions  of  al&aloids  and  sundry 

^^er  very  potent  drugs  are  prepared  in  the  propoiiion  of 

*  grains  of  the  solid  to  1  oz.  of  the  liquor.     Solution  of  per- 

J^*Uoride  of  mercury  is  a  conspicuous  exception  to  this  rule, 

^  strength  being  J  grain  in  1  oz.     The  solution  of  iodine 

^    another  notable  exception,  its  strength  being  20  grains 

^  loz. 

The  solution  of  carbonate  of  magnesia  is  difficult  to  obtain 
^^  the  standard  strength,  and  more  difficult  to  preserve  of 
^kat  strength. 

The  solutions  of  the  caustic  alkalies  reqiiire  caution  to 
*Void  their  contamination  with  the  material  of  the  utensils 

» 

^  which  they  are  prepared  or  preserved. 

The  official  instructions  for  separating  iron  from  chloride 
^{  zmc  require  a  slight  modification  if  the  iron  be  present  in 
considerable  proportion ;  in  the  latter  case  say,  "  Add  car- 

.  Donate  of  zinc  till  it  no  longer  precipitates  oxide  of  iron." 


LECTUEE    XDI. 
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Cbwo  in  which  Inftuioii  ia  prefeired — Keeping  Qnalitiea  of  lafmioae' 
RnlM  for  lufiuiDg— Tempentnre  Vsriea — TmiiB  Tariei — Ccnminiitii 
Vwlei — DcMKtioiu,  when  preferred— Oenerml  Role  uid  Bxceptkw 
Decoctiou  of  Aloee,  Cinohona,  Logwood,  ia, — Ssnaparills. 

The  group  of  pharmaceutioal  prodnota  for  our  presea 
study  includes  most  of  the  pharmooopaeial  pre|>aiiitt<me  i 
which  the  soluble  part  of  a  vegetable  material  is  held  i 
solutioa  bj  water  for  use,  while  the  ineoluble  and  oonunon! 
inert  matter  is  rejected. 

The  prooeea  of  infusion  is  generallj  preferred  in  such  oas 
where  it  is  desired  to  extract  volatile  as  well  as  fixed  mattei 
Thns,  chamomile   contains  a  volatile   oil  which  would  1 
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The  chief  points  to  be  attended  to  in  making  the  official 
infusions  are — 

1.  The  exact  temperature  ordered. 

2.  The  exa^t  time,  neither  more  nor  less. 

3.  The  infusion  should  be  drained  off  without  pressure. 

4.  The  ingredients  should  be  in  a  suitable  state  of  commi- 
nution. 

0.  They  should  be  stirred  or  suspended  in  the  water,  so  as 
not  to  lie  at  the  bottom  all  the  time. 

6.  The  ingredients  of  a  compoimd  infusion  should  each  be 
^^ied  separately,  not  kept  mixed  in  bulk. 
Kost  of  the  infusions  are  made  with  boiling  water,  the 
[       ^o^ons  being  oalumba  and  quassia,  which  are  made  with 
^d  water,  and  chiretta  and  cusparia  with  water  at  120°  Fahr. 
(^  48-8°  C). 

The  temperature  of  212°  Fahr.  (=  100°  C.)  coagulates 
^^^etable  albumen,  if  such  be  contfidned  in  the  herb  under 
^^pQfation ;  it  also  dissolves  starch,  which  would  not  be  taken 
^P  by  cold  water.  The  temperature  of  120°  Fahr.  does  not 
^^  upon  the  starch,  and  does  not  coagulate  the  albumen. 
We  cannot  always  determine,  on  theoretical  groomds,  the  most 
Stable  temperature  for  any  given  infusion,  the  result  being 
^timately  detennined  by  experience. 

The  time  required  varies  from  a  quarter  of  an  hour  to  four 

houiB ;  and,  as  I  said  with  regard  to  temperature,  I  cannot 

point  out  theoretical  grounds  upon  which  the  length  of 

^^^foaon  could  be  determined;  but  I  may  note  in  passing, 

^^  it  has  recently  been  stated  that  the  time  of  infusing 

^y  he  reduced  to  one-half  its  present  length  without  any 

low  of  quality. 

It  is  obvious  that  too  short  a  maceration  would  im- 
perfectly extract  the  active  matters  ;  but  it  may  not  be 
*>  readily  perceived  that  too  long  a  maceration  may  injure 
^  product  by  dissolving  an  excess  of  mucilaginous  matter, 
^i  tiuB  win  be  present  in  still  larger  proportion  if  the 
be    pressed  to  get  off  the    last  portions    of  the 
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iaftuion.  The  experimeDt  may  be  tried  oa  infosioii  aunntu 
and  infuaon  rhei. 

The  infuBions  to  be  macerated  a  quarter  of  ko.  hour  m 
four  in  number,  Tiz.,antheinidi8,  aurantii,  auiant.  oompoaitiiffl, 
and  cuflco.  Those  to  be  macerated  for  half  an  hour  in 
seven,  viz.,  caryophylli,  catechu,  chirotae,  ei^te,  matice, 
qiioSBiie,  and  rose.  For  one  hour  there  are  ten,  viz.,  ha^ 
calumbee,  casconlhe,  digitalis,  duloamane,  gentiane  oan- 
positum,  kramerise,  rhei,  aenegto,  and  sennffi.  The  iofiuioiu 
macerated  two  hours  are  six  in  number,  viz.,  cmcboni, 
ouBporiee,  Inpuli,  seipentariaB,  uva  ursi,  and  valerians.  Four 
hours'  maceration  is  only  ordered  in  one  oaae,  viz.,  infnun 
lini,  and  it  is  worthy  of  note  that  this  is  the  only  infuaon 
which  depends  for  its  value  solely  upon  the  colloid  matter  H 
contains. 

The  degree  of  comminution  is  in  most  cases  looeely  it&iaA, 
though  the  present  is  an  improvement  upon  previous  Phanw- 
copocios  in  that  respect.  Leaves  and  flowers  do  not  genenOj 
require  any  comminution.  Buchu  is  on  exception  to  this  role, 
the  vamiah-like  surface  of  the  leaves  rendering  them  alnw* 
iniper\'ioufi  to  moisture.  The  former  instruction  was  to  mi'*' 
rate  the  entire  leaves  for  four  hours ;  the  leaves  now  bctnK 
bnii^eil.  or.'-"  liiur's  uiai-'pi'iiH'iii  yifliK  iiii  cijually 
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oft  roots  and  herbs  are  usually  directed  to  be  cut  small ; 
is  quite  sufficient  in  the  case  of  orange-peel,  calumba  root, 
etta,  roatico,  &c. 

L  d^ree  of  comminution  between  these  two  is  indicated  for 
tany,  senega,  &c.,  by  the  word  "  bruised,"  which  may  be 
ddered  to  express  such  a  condition  as  would  pass  through 
idle  having  perforations  of  one-sixth  to  one-fourth  of  an 
1  diameter. 

Jifusions  which  have  been  allowed  to  macerate  without 
ring,  may  be  observed  to  be  much  darker  at  the  bottom 
contact  with  the  vegetable  matter,  therefore  occasional 
ring  should  always  be  had  recourse  to  during  the  maceration, 
688  the  materials  are  supported  in  the  upper  part  of  the 
aaion  pot  in  such  a  way  as  to  allow  of  the  water  circulating 
ough  them. 

[  have  already  pointed  out,  in  speaking  of  comminution, 
t  several  ingredients,  mixed  together  in  a  rough  and  imequal 
te  of  division,  could  not  be  depended  upon  for  remaining 
formly  mixed,  and  I  need  now  only  draw  your  attention 
iin  to  the  fact  that,  if  the  ingredients  for  compoimd  infusion 
jentian  or  orange-peel  be  kept  ready  for  use,  they  should 
be  mixed  in  bulk,  but  each  ingredient  weighed  separately 
)  paeketa,  each  packet  being  enough  for  a  single  operation, 
sufficient  for  a  pint,  or  a  quart,  or  a  gallon  of  infusion. 
Hie  decoctions  are  aqueous  preparations  of  such  vegetables 
ire  not  quickly  spoiled  by  heat,  and  do  not  very  readily 
!d  their  active  principles  to  cold  or  warm  water ;  there  is 
baps,  in  some  cases,  no  very  strong  reason  for  the  selection 
he  one  process  in  preference  to  the  other, 
le  instructions  for  making  decoctions  are  now  much  more 
sfactory  than  they  were  in  some  of  the  former  Pharma- 
oeias,  the  duration  of  the  boiling  being  much  reduced,  and  at 
same  time  being  made  more  imiform,  the  product  being 
»  made  of  uniform  quantity  by  the  addition  of  water  to 
^e  T^  for  what  has  been  volatilized ;  so  that  the  time  and 
quantity  are  now  both  definite,  excepting  in  the  single 
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instanoe  of  deoootioD  of  pomegraiiate  root,  in  which  3  pinti 
of  wat«r  are  to  be  placed  upon  2  oe.  of  the  root,  and  boiled 
down  to  a  pint,  without  regard  heang  had  to  the  longer 
or  shorter  time  that  it  may  require. 

The  general  rule  is  to  put  on  a  pint  of  oold  water,  king  ft 
to  the  boil,  and  let  it  boil  gently  for  ten  minutea,  afterwudi 
percolating  as  mooh  water  through  the  residtte  as  makes  tin 
product  measure  a  pint.  There  are  teveral  exceptdons  to  tiui 
rule ;  for  instanoe,  decoctions  of  poppy  and  BaraaparOlit  haTet 
pint  and  a  half  of  water  used  in  the  first  instanoe  to  prodnw  i 
pint  of  the  ultimate  product. 

In  the  oaae  of  Baraaparilla  boiling  water  is  poured  upon  tbt 
sarBaparilla,  and  an  hour's  maceration  precedes  the  mskingof 
the  deooctiou.  The  deoootion  of  aloes,  on  the  other  hand,  ii 
macerated  two  hours  after  boiling  before  it  is  strained. 

There  are  a  few  of  the  decoctions  which  require  to  1>e 
noticed  a  little  more  in  detail. 

Decoct  urn  Aloes  Compotitum, 

This  is  one  of  the  most  important  deoootions  in  the  Hiu- 
macopoeia. 

It  may  be  said  to  contain  4  grains  of  aqueous  extiw^  '^ 
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).  This  deposit  is  said  to  be  inert ;  it  should  be  separated 
ubflidenoe  and  deeantation,  as  its  slimy  nature  makes  it 
er  difficult  to  filter.  The  saffron  is  only  added  after  the 
ng,  but  before  the  cooling.  It  is  a  common  trade  custom 
repare  decoction  of  aloes  four  times  the  pharmacopoeial 
igth,  it  being  stated  that  1  part  of  the  concentrated  decoc- 
mixed  with  3  of  water  makes  the  decoction  of  the  British 
nnacopoeia.  This,  however,  cannot  possibly  be  the  case, 
le  quantity  of  tincture  of  cardamoms  would  have  to  be 
«.,  while  the  whole  product  would  be  only  30.  It  is 
impossible  that  decoction  of  aloes  might  be  improved, 
ably  by  its  becoming  an  infusion  in  cold  water  or 
te  spirit  instead  of  a  decoction ;  but  such  questions  are 
ter  for  the  study  and  experiments  of  the  authors  of  the 
maoopoeia,  and  whatever  opinion  we  hold  upon  them,  we 
not  justified  in  using  as  decoction  of  aloes  any  prepara- 
but  that  made  by  the  official  formula. 

Decoctum  Cinchwice  Flatce. 

Yellow  bark  .       ^  oz. 

Water         ......        1  pint. 

lh  ounce   of  this  decoction  is  intended  to  contain   the 

ible  matter  of  about  30  grains  of  bark.     The  decoction  was 

aerly  ordered  to  be  strained  while  hot,  it  being  supposed 

'>  the  deposit  which  takes  place  on  cooling  contained  alka- 

b;  bat  a  closer  examination  having  proved  that  it  was 

^  inert,  resinous,  and  colouring  matters,  it  is  now  directed 

)e  strained   cold,   by  which  its  appearance   at  least  is 

roved. 

inchona  bark  yields  its  alkaloids  to  water  with  consider- 

difficulty,  especially  if  in  coarse  powder,  the  official  pro- 

not  extracting  one-half  of  its  active  principles.     There 

no  preparations  from  cinchona  that  can  be  considered 

sfaotoiy  in  a  commercial  point  of  view  except  the  alka- 

B,  and  if  there  is  any  ground  for  desiring  any  galenical 

tentative  of  its  entire  activity,  there  is  yet  room  for 

?W)vement. 
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Decoctam  Hamatoxyli — Decoctum  Oranati — Deeoclum  Qatrtu. 

In  preparing  these  and  other  natringeut  deooctionB,  (sre 
must  "be  takes  to  guard  against  tlieir  beooming  blackened  by 
contact  with  the  pen  if  that  be  of  iron.  It  is  said,  and  I 
believe  with  some  truth,  that  imperfectly  tinned  resseU  ire 
more  likely  to  cause  discoloration  than  clean  iron,  and  that 
liquors  may  be  boiled  in  an  iron  pan  without  injury,  vhii^ 
would  be  blackened  if  allowed  to  cnol  in  the  same. 

Decoction  of  logwood  is  very  apt  to  get  an  inky  tint  from 
a  veiy  small  contamination  with  iron  ;  its  colour  is  also  vep/ 
sensitive  to  the  action  of  various  other  chemicals ;  not  onlj 
will  alum  and  iron  salts  deepen  it,  but  even  the  oarbonite 
of  lime  contained  in  many  hard  waters  will  make  a  visible 
change  in  its  tint.  This  ohoiige  will  be  seen  the  more  readil;, 
for  experiment,  if  you  pour  a  few  drops  of  the  decoction  into 
a  glass  of  distilled  wafer,  and  the  same  quantity  into  anotlur 
glass  containing  water  which  is  hard  from  holding  carboiote 
of  lime  in  solution. 

Dfcoctiim  Saraip  Componitum. 

Jjimnicii  giirsaparilla  is  tlif  i^ily  kind  iii'knowledged  effi- 
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What  materialfi  require  fine  comminution  for  mating  infu- 
sions and  decoctions  ? 

In  what  respect  must  the  official  decoction  of  aloes  be 
eoentially  different  from  a  concentrated  decoction  diluted 
with  water? 

What  precaution  is  necessary  in  making  astringent  decoc- 
tions? 

What  kind  of  comminution  should  sarsaparilla  root  be  sub- 
jected to  in  preparation  for  boiling,  and  what  difference  in 
the  decoction  results  from  the  various  modes  of  its  division  ? 

Recapitulation. 

Infosmg  is  preferred  to  boiling  for  the  extraction  of  drugs 
which  contain  valuable  volatile  matter,  or  are  easily  injured 
by  heat. 

The  time  required  for  infusion  is  determined  by  the  com- 
ptctnesB  of  the  material,  and  the  difficulty  with  which  its 
•ctiye  oonstituent  is  dissolved. 

Essential  oils  improve  the  keeping  qualities  of  infusions ; 
iii^iualaginous  and  albuminous  matters  detract  from  the  same. 

Porous  substances  only  require  coarse  comminution  ;  hard 
harks  should  be  finely  divided. 

Deooctions  are  preferred  of  such  drugs  as  are  difficult  to 
^nst,  and  are  not  easily  injured  by  heat. 

Concentrated  decoction  of  aloes  cannot  be  prepared  to  yield 
^  dilution  with  water  a  fair  representation  of  the  official 
product. 

The  official  process  for  decoction  of  cinchona  only  extracts 
ihout  half  the  alkaloids  present. 

Astringent  decoctions  require  care  to  avoid  discoloration 
V  the  action  of  iron,  &c. 


LECTURE    XIV. 

EXTRACTS. 

VuKtiea — Q«nenl  ProooB  for  Green  ExtiAotB — Extimots  b^  Aq 
InfDMon— Bj  Deooolioii — Aqnaona  FhoA  Eztncta— Uqaan  of  0) 
Deuie  and  Bradj's,  Battlej'a-'Ilxtnwita  prep^ied  with  Spirit  md  1 
— Almholio  EitTMita— -EOieTe&I  Ezbmcti. 

The  extraots  oonstitnte  a  class  of  preparatdonfl  verj 
portant  in  pliannaoy,  and  of  oonsidflrablfl  dlTermtj  bat 
the  nature  of  the  prooees  and  of  ite  product.  The  proo 
ioclode  infusion,  deoootion,  peroolation,  expreeeion,  en^ 
tion,  distillation,  &o.,  and  the  product  is  either  a  fid 
eemi-aolid,  a  hard  mase,  or  a  powder.  They  all  agre^  1 
ever,  in  being  prepared  in  the  fluid  state  first,  thus  natn 
following  the  sabjeot  of  my  last  lecture  on  infunoni 
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obtained  is  heated  without  loss  of  time  to  130^  Fahr. 
(=  54*4°  C),  by  which  the  green  colouring  matter  separates; 
the  liquor  is  then  strained,  the  colouring  matter  being 
reserred  to  add  to  the  extract  at  a  later  stage ;  the  heat  of 
the  dear  Uquor  is  raised  to  200°  Fahr.  (=  93-3  C),  by  which 
the  albumen  coagulates,  and  is  separated  by  a  second  filtra- 
tion and  rejected,  it  being  found  that  the  albumen  promotes 
the  decomposition  of  the  extract  if  not  separated. 

The  dear  liquor  is  then  evaporated  till  of  a  syrupy  consist- 
pnoe,  a  water  bath  being  used  to  avoid  the  risk  of  injury  by 
)ver  heating.  The  temperature  of  a  liquid  freely  evaporating 
in  a  water  bath  is  always  a  few  degrees  below  boiling  point, 
^eially  as  many  as  20°  or  30°  Fahr.  at  the  beginning  of 
he  process,  but  approaching  more  closely  as  the  viscidity  of 
he  liquid  increases.  The  extracts  of  colchicum  and  taraxa- 
om  are  to  be  evaporated  in  a  water  bath  at  a  temperature 
wtexceeding  160°  Fahr.  (=  71-1°  C),  but  in  the  other  cases 
he  nae  of  the  water  bath  without  this  restriction  of  tempera- 
Bie  is  considered  to  give  sufficient  protection  against  injuries 
7  heat  until  the  S3nrupy  consistence  has  been  attained,  at 
hich  point  the  green  colouring  matter  first  separated  is 
Ued  to  the  liquor,  and  the  evaporation  continued  at  a  heat 
hidi  is  now  to  be  regulated  both  by  the  bath  and  the 
iwmometer,  and  is  not  to  exceed  140°  Fahr.  (=60°  C). 
The  green  colouring  matter  is  found  to  give  the  extract  a 
Her  consistence  than  it  would  otherwise  have,  and  keep 
in  a  better  condition.  The  ultimate  consistence  of  the 
^nict  should  be  a  rather  soft  pilular  condition  ;  but  it  is  not 
^d  practicable  to  fix  very  definitely  the  consistence ;  some 
^tracts  are  apt  to  become  hard  by  keeping,  others,  if  evapo- 
tted  to  a  firm  consistence,  reabsorb  moisture.  This  is  the 
^  with  the  extracts  of  colchicum  and  taraxacimi,  while 
^tncts  of  lettuce,  aloes,  logwood,  and  sarsaparilla  have  the 
ppodte  tendency.  As  a  rule  it  is  most  desirable  to  have 
rtrwts  reduced  to  that  condition  which  leaves  little  tendency 
ither  to  absorb  or  to  lose  moisture  by  ordinary  keeping. 

VI 
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The  extracts  prepared  by  tUs  method  are  aconite,  bella- 
donna,  hemlock,  henbaoe,  and  lettuoe  froia  the  green  lidi, 
and  oolchicum  and  taraxaoum  from  the  oorm  and  root;  & 
two  latter  being  parts  of  the  plant  whieh  do  not  eoelai 
chlorophyll,  the  first  filtration  is  not  required. 

The  groups  of  watery  extracts  maj  be  divided  aoooidiiig 
to  the  mode  of  procedure ;  thus  the  extracts  of  aloM  m 
produced  by  hot  infusion  ;  opium,  calumba,  and  liquoiioe,  hj 
oold  infusion.  By  hot  percolation  we  have — extnub  d 
poppy  and  pareira;  by  oold  peroolatioD — rhatany,  quaseu;!? 
boiling — chamomile,  gentian,  logwood. 

Ejctraclum  Aloes  Barbademia — Extractum  Aloet  Sototrm. 
The  aloee  being  dissolved  iu  hot  water,  allowed  to  ocxJ 
and  settle,  the  soluble  portion  is  separated  and  evapoialed  to 
dryness  in  a  wateo-  bath.  It  must  not  be  supposed,  however, 
that  tlie  aqueous  extract  thus  obtained  is  entirely  soluble  is 
water,  for  the  extract  undeigoes  some  change  during  Ibe 
eraporatioD  by  which  a  portion  is  rend»«d  iosolubU,  u^ 
however  oft«n  the  solution,  filtration,  and  evaporation  m 
repeated,  this  always  continues  to  be  the  ease.  I  it-^ 
myself  repeated  the  process  till  there  was  only  3J  par  otat 
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Extractum  Olycyrrhizm 

h  also  prepared  by  repeated  maoerations  in  cold  water  alter- 
oatedwith  pressure.  The  use  of  the  press  in  this  and  similar 
cases  is  very  important,  as  it  enables  the  exhaustion  to  be 
completed  in  much  less  time  and  with  much  less  liquor,  thus 
saving  evaporation  and  improving  the  flavour. 

Extractum  OpiL 

The  opium  is  macerated  in  successive  portions  of  hot  water, 
the  liquors  filtered  off,  and  evaporated  to  a  pilular  con- 
ostenoe.  It  yields  about  half  the  weight  of  the  original 
opimn,  and  as  it  contains  nearly  the  whole  of  the  active 
matters  it  is  double  the  strength  of  the  crude  drug.  It  is 
lilao  to  be  noticed  that  the  extract  is  free  from  the  earthy 
odonr  which  is  so  characteristic  of  opium  and  its  tincture. 

Host  drugs  lose  a  portion  of  their  medicinal  activity 
during  drying  or  the  evaporation  of  their  extracts ;  opium, 
under  these  circumstances,  loses  narootine,  but  it  is  said  that 
themoiphia  is  not  diminished. 

Extractum  Papareris — Extractum  Pareirce. 

These  two  drugs  are  exhausted  by  infusing  in  hot  water, 
ttd  afterwards  percolating  more  hot  water.  They  should 
iM)tbe  in  a  veiy  coarse  state,  or  the  percolation  is  too  rapid. 
It  is  to  be  noted  that  the  poppy  seeds  are  to  be  removed  from 
^  capsules,  the  seeds  being  oily,  mucilaginous,  and  nearly, 
rf  not  quite,  inert. 

Extractum  KramericB — Extractum  QuaasUe. 

These  extracts  are  prepared  by  infusing  the  roughly- 
powdered  drugs  in  cold  water,  and  afterwards  percolating  cold 
^**®f  till  exhaustion  is  effected,  the  liquors  being  evaporated 
^  *  Water  bath.  The  extract  of  rhatany  is  to  be  reduced  to 
%i^  the  qtiassia  to  the  usual  pilular  consistence. 

Extractum  AnthemidU — Extractum  Oentianaa. 
^  tile  preparation  of  these  two  extracts  we  have  recourse 
^  actual  boiling  of  the  ingredients ;  in  the  case  of  gentian 

12* 
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the  boiling  being  preceded  by  a  ooaple  of  hours*  infnanj 
ChAmomile  oontoins  an  eaaential  oil  whioh  is  diaeipated 
the  prooees,  but  its  loss  is  oompeiuated  for  hy  the  addition 
oil  of  chamomile  at  the  end  of  the  evaporaldoii. 

Extract  of  Logmod 
Is  eraporated  to  dryness  in  copper  or  enamelled  veeeeli,  tl 
contact  of  iron  being  avoided  on  account  of  the  blocbe 
which  it  ooca«ionB. 


Aqueous  Fluid  Extracts. 

The  aqueous  fluid  extracts  are — baei,  cinohona,  ogt 
opium,  pareiro,  and  sarsaparilla. 

The  processes  for  these  preparations  are  very  dmilv  I 
those  for  the  firm  extracts,  except  that  the  liquors  an  ei^ 
porated  down  to  a  given  measure,  or  to  a  given  denatf,  u 
spirit  is  added  to  prevent  mouldinees  or  fennentation. 

Extraetum  Belie  lAquidum. 
One  poundofbael  fruit  18  macerated  in  suoceesivepoitiani' 
water,  and  the  liquors  evaporated  till  they  measure  14  flu: 
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sohentB  has  been  adopted  for  extracting  ergot,  but  with 
qoesdcmable  advantage,  though  the  physiological  action  of 
ammonia  may  give  valuable  assistance  to  that  of  ergot. 

Extractum  Opii  Liquidum. 

This  is  prepared  by  dissolving  1  oz.  of  extract  of  opium 
in  16  oz.  of  water,  and  adding  4  oz.  rectified  spirit.  Though 
the  extract  of  opium  was  a  perfect  solution  before  it  was 
evaporated,  it  does  not  now  perfectly  redissolve. 

This  may  be  regarded  as  an  official  liquor  to  take  the  place 
of  a  number  of  liquors  of  opium  which  have  enjoyed  more 
or  less  popularity  since  the  first  introduction  of  Battley's 
ndative  solution  of  opium.  The  general  fault  of  all  these 
preparations  is  that  they  aim  at  a  definite  relationship 
between  the  finished  product  and  the  crude  drug  from  which 
it  was  prepared,  whereas  the  more  satisfactory  standard 
would  be  in  relation  to  the  morphia  which  constitutes  its 
most  important  active  principle.  This  point  will  be  further 
treated  under  the  pharmacy  of  opiiun  in  a  subsequent  lecture. 
Battley's  Paper  appeared  in  the  Pharmaceutical  Journal  for 
1850. 

Extractum  Cinchonw  Flacce  Liquidym, 

The  Pharmacopoeia  process  for  this  preparation  may  be 
<»Midered  a  modification  of  Battley's,  as  the  powdered  bark 

• 

tt  macerated  in  a  little  more  than  double  its  weight  of  water, 
Mid  then  exhausted  by  the  percolation  of  more  cold  water. 
The  subsequent  evaporation  is  continued  till  a  specific  gravity 
^  1*2  is  obtained,  as  Battley  directs,  and  then  spirit  added  in 
«uch  quantity  as  to  reduce  the  gravity  to  1*1. 

According  to  my  own  experience,  it  is  impossible  to  obtain 
^^  an  approach  to  a  satisfactory  exhaustion  of  the  bark  by 
^  percolation  of  12  pints  of  water  through  1  lb.  of  the 
ondiona^  even  when  very  finely  powdered. 

This  will  be  further  treated  under  the  pharmacy  of  cin- 
™na ;  at  present  I  have  only  to  add  that  4  oz.  of  the  li(\]aid 
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extract  are  enppoaed  to  represent  1  lb.  of  the  ba;^  but  mi 
mora  correctly  be  stated  to  represent  that  portton  of  tl 
aotive  matter  of  a  pound  of  bark  which  is  readily  scdsK 
in  water,  and  not  rendered  insolnble  bj  the  BubeeqiiN 
evaporation. 

Extractum  Pareit-a  lAquidum 
la  prepared,  like  the  solid  extract,  by  hot  peroolation,  ud 
evaporated  so  that  1  lb.  of  the  fluid  extract  shall  rejacKi 
1  lb.  of  the  root. 

Sxtractitm  Sana  Liqutdum. 

In  this  instance  the  water  is  used  at  160°  Fahr.  The  roc 
a  cut  tranarverBelj,  but  not  split,  that  the  starch  may  not  fa 
80  much  dissolved ;  two  macerations  are  used  in  the  plsoe  c 
percolation ;  the  evaporation  is  continued  till  a  specific  gnnt, 
of  ri3  is  attained,  and  spirit  subsequently  added.  It  i 
expected  that  1  lb.  of  sarsapanlla  will  yield  8  fluid  w.  o 
extract,  but  the  density  being  fixed  is  a  protection  againat  th' 
loot  or  the  prooess  being  at  fault,  as  in  that  case  the  qusntit: 
rather  than  the  quality  would  suffer. 

In  commercial  samples,  it  must  be  remembered  that  Uv 
density  is  not  in  itself  an  indication  of  correct  etrengtli,  u  't> 


ALOOUOLIC.  183 

tQl  a  pilular  oonsistence  is  attained.  The  activity  of  the 
extract  depends  almost  exdusivelj  upon  the  alcoholic  portion 
—the  mucilaginons  matter  extracted  by  the  water  being 
useful  mainly  as  an  excipient  for  retaining  the  jalap  resins  in 
an  emulsable  or  diffusible  condition. 

Exbact  of  hops  is  prepared  by  the  same  method ;  but  ex- 
tract of  riiubarb  is  obtained  by  acting  on  the  root  with  spirit 
and  water  mixed,  the  spirit  being  one-tenth  the  quantity  of 
the  water. 

The  quantity  of  spirit  used  in  extracting  the  hops  is  very 
nail  compared  to  the  bulk  of  the  material  operated  upon, 
iod  a  powerful  pressure  is  necessary  to  press  out  of  the  hops 
ftflitisbotory  proportion  of  the  pint  and  a  half  of  spirit  used. 

Alcoholic  Extracts. 

iihadum  Cannabis  Indices — Extradum  Colocynthidi^  Cmn- 
potUum — Extractum  Nueia  Vomicee — Extractum  Physostig- 
iwto — Extractum  Stramanii. 

Hemp,  nux.  Calabar,  and  stramonium  form  a  group. 
Hemp  is  simply  macerated  with  spirit,  nux  is  boiled  with 
Voty  Calabar  bean  is  macerated  and  percolated,  and  stramo- 
^^  is  percolated  with  spirit  after  having  had  its  essential 
•I  removed  by  percolation  with  ether.  It  is  correctly  classed 
vith  the  alcoholic  extracts,  and  not  with  the  ethereal,  as  the 
^Bitter  extracted  by  the  ether  does  not  enter  into  the  extract 
•liJinately  formed. 

In  the  processes  with  spirit  and  ether,  it  is  desirable  to 
^^omize  these  valuable  solvents  by  having  recourse  to 
^'I'sUation  instead  of  evaporation  in  an  open  vessel,  the  still 
^7  being  heated  by  a  water  bath  to  avoid  scorching,  and 
the  distillation  continued  till  a  syrupy  liquid  is  obtained,  the 
^^letion  of  the  evaporation  being  effected  in  an  open  pan 
''^•ted  by  water,  the  evaporation  of  the  last  portion  of  spirit 
»>&ig  place  more  rapidly,  and  at  a  lower  temperature,  in  an 
^  pan  than  in  the  close  still  body. 


Extractum  Coioeynthidu  ContpoaUum. 


Cohcjuthpulp      . 

6  01. 

Eitntct  of  Bocotrine  aloM  ■ 

.       ISO. 

Rwin  of  Kkiumon; 

40& 

8<«p          .           .           .           . 

30K. 

CvdAnomi 

1   Ofc 

I'rffwpint 

-        IpL 

This  is  the  most  popular  extra43t  in  the  FhamociiyO 
though  it  might  more  appropriately  have  been  called  00I00711 
pill,  had  that  name  not  been  already  allotted  to  a  diffoe 
compound.  The  colocynth  pulp  is  exhausted  by  b«dng  nut 
rated  in  proof  spirit  for  four  days  (all  the  other  alooka 
eztracta  being  made  with  rectified  spirit) ;  then  this  pit 
spirit  tincture  is  submitted  to  distillation  till  the  spirit  \ 
oome  over,  leaving  the  extract  of  colooynth  in  oomluiati 
with  a  watery  liquid  containing  but  little  spirit,  andtoiliiii 
added  the  extract  of  aloes,  resin  of  scammony,  and  soap ;  ■ 
then  the  evaporation  is  continued  till  a  pilular  oonsittei 
is  obtained,  the  powdered  cardamoms  not  being  added 
towards  the  end  of  the  process  that  their  aroma  may  i 
be  lost  by  the  continued  action  of  heat.  There  are  few 
the  extracts  which  are  conveniently  kept  of  a  firm  pih 
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is  used,  and  that  aqueous  extract  o£  aloes  and  reiin 
lony  are  directed. 

Ethereal  Extracts. 
m  Filicia  Liquidum — Extraetum  Mezerei  JEthereum. 

rmer  of  these  is  a  purely  ethereal  extract,  and  the 
extract  obtained  by  the  action  of  ether  upon  an 
extract.  The  mezereon  bark  being  extracted  by 
)n  with  successive  portions  of  spirit,  the  bulk  of  the 
stilled  off,  and  the  residue  evaporated  to  a  soft 
he  ether  is  then  added,  which  takes  up  only  a  por- 
he  matter  soluble  in  alcohol ;  the  ethereal  solution 
listilled,  and  at  last  evaporated  to  a  soft  extract, 
king  extract  of  male  fern  the  ether  is  made  to  perco- 
ugh  the  root  in  powder,  and  to  economize  ether,  a 
ntrived  upon  such  a  principle  that  the  same  portion 
is  percolated,  distilled,  and  re-percolated  any  number 
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be  in  outline  the  process  for  extracts  prepared  from 

rbs. 

precautions  are  used  in  the  evaporation  of  the  liquors 

ctsP 

varieties  of  physical  condition  do  the  official  extracts 

kind  of  change  commonly  results  from  evaporation, 
t  drug  is  said  to  be  an  exception  to  the  rule  ? 
two  extracts  are  prepared  from  fruits  from  which 
B  are  first  to  be  separated  P 

Is  sarsaparilla  root  divided  in  pi*eparation  for  making 
and  why  is  the  old  custom  discontinued  P 
[i  two  extracts  are  prepared  by  making  alcoholic  and 
extracts  separately,  and  then  combining  them  P 


Rbcapitdlation. 

The  extracts  are  vegetable  preparatioiu,  liquid  in 
stage  of  the  procetB,  and  ooQoentrat«d  by  eraporat 
denser  liquid,  a  plastic  mass,  or  a  friable  solid. 

The  Bqueoofl  liqoors,  more  espeoially  frcmi  grec 
thould  be  evaporated  with  as  little  loss  of  time  as 
patible  with  a  safe  temperature ;  a  water  bath  is  g 
used,  and  the  heat  also  r^pilated  by  the  thetmoi 

Ifost  vegetables  lose  part  of  their  aotivity  by  dry 
most  vegetable  liquors  lose  value  during  evaporatioi 
is  said  to  be  an  ezoeptiou  to  that  rule. 

Extract  of  oolocynth  should  be  prepared  from  tlu 
the  fruit  only,  the  riod  and  seeds  being  first  mpante 
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SPIRITS,  TINCTURES,  WINES,  VINEGARS,  LINIMENTS. 

t  of  "Wine— Official  Spirits  not  Redistilled— Tinctures— Various  Wines 
— Sheny  and  Orang^e — ^Medicated  Vinegars — ^Liniments — Aconite  and 
Selladoiina— Sundry  Liniments. 

-*-  ^X  study  of  this  group  of  liquids  most  appropriately  com- 

^^^Hoes  with  a  few  remarks  upon  spirit  of  wine.     It  is  unne- 

to  enter  into  its  chemical  history ;  but  the  customary 

66  of  expressing  its  strength  in  commercial  parlance,  and 

*^^  rules  for  converting  one  strength  into  others,  must  claim 

^  little  attention. 

SpirituB  RectificatuH, 

-^cohol  with  16  per  cent,  of  water,  known  in  commerce  as 

t^^^t  of  wine,  56  O.P.,  its  specific  gravity  being,  according 

^    the  British  Pharmacopoeia,  'SSS.     The  principal  points  of 

^"t^rest  to  us  at  the  present  time  are  the  relation  between  the 

*^^ngth  and  gravity,  and  the  modes  of  converting  spirit  of  one 

*^ngth  to  other  standards.     I  will  not  attempt  to  enter  fully 

t^  the  matter,  but  must  notice  that  the  Excise  standards  are 

t'^jtified  spirit  of  63  O.P.     It  is  known  for  Excise  purposes 

standard  alcohol,  sp.  gr.  *825,  and  contains  about  89  per 

^1  of  absolute  alcohol.     The  second  standard  is  known  as 

^f  spirit ;  its  specific  gravity  is  '920,  and  contains  48*5 

Bloohol.    Any  strong  spirit  is  reduced  to  proof  by  adding 

ter  till  100  measures  become  100  plus  the  number  over 

Hrf  of  the  sample  before  dilution.     This  takes  a  number  of 
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measuree  of  water  a  little  greater  than  t]ie  number  over  pioof, 
u  a  sUght  condeosatioQ  takes  place  on  dilution.  Thus,  if  we 
take  the  "  standard  alcohol  "  of  the  Excise — that  is,  spirit 
63  O.F. — we  shall  have  to  add  water  to  100  measurea  of  spiiit 
till  it  becomes  163  measures  at  60°  Fahr.  to  reduce  it  to 
proof  spirit.  The  reason  for  this  arrangement  is  very  evidemt, 
the  duty  being  fixed  at  so  much  per  gallon  on  proof  spixat ; 
the  scale  on  the  h^'drometer  is  oouHtruoted  so  as  to  indicate 
any  number  over  proof ;  it  mokes  a  very  simple  calculation  to 
ascertain  what  duty  is  chargeable  upon  the  strong  q>izit 
Thus,  with  spirit  of  the  strength  I  have  supposed,  the  nuzn- 
ber  of  the  gallons  ts  to  be  multiplied  by  I'dS,  to  give  the 
number  of  gallons  of  proof  spirit  to  which  it  is  equal,  and 
.consequently  by  multiplying  this  by  the  duty,  the  payment 
upon  the  whole  is  indicated ;  and  if  the  strength  ware 
54  O.P.,  the  number  of  gallons  would  be  multiplied  by  1'54 
with  the  same  object.  And  for  our  pharmaceutical  ya^" 
poeee,  if  we  have  to  reduce  the  spirit  of  54  O.P.  to  proof,  W® 
add  water  till  one  gallon  measures  i'54,  and  so  on,  of  ir%^ 
other  strength. 

The  official  rectified  spirit  has  a  specifio  gravity  of  "838,  <»*■» 
by  the  Excise  rule,  is  56  O.P.,  and  the  instruction  for  L** 
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)r  of  gallons  of  proof  spirit  contained  in  8  gallons 

• 

:ement  which  is  current,  that  20  U.P.  spirit  requires 
»n  of  20  measures  of  standard  alcohol  to  100  measures 

of  proof  strength,  would  be  nearly  correct  if  we 
absolute  alcohol  for  standard  alcohol,  or  would  be 
►ut  by  saying,  to  100  measures  of  20  U.P.  spirit  add 
standard  alcohol  as  would  make  20  measures  of 
►  proof  spirit, 
lowing  table  shows  the  percentage  of  alcohol,  and 

definitions  applicable  to  spirits  of  various  specific 


Sp.  Or. 

914 
9069 
900 
8956 

890 

8840 

876 

8721 

868 

8603 

852 

8483 

842 

838 

8357 
825 

8228 
8172 
8089 
8031 
7938 


common  in  foreign  formulce,  and  in  chemical  other 
naceutical  writings,  to  express  the  strength  of  spirit 
ogee  of  alcohol,  the  following  rule  will  be  found 
reducing  rectified  spirit  to  lower  strengths.  As 
itage  of  rectified  spirit  is  to  the  percentage  of  the 
lired,  so  is  100  to  the  quantity  of  rectifted  %igm\> 


Per  cent. 

Alcohol. 

.     1     . 

.     98 

U.P. 

.     3i. 

.     95 

>» 

.     5     . 

.     91 

» 

.    7    • 

.    85 

»» 

.  10    . 

.    80 

» 

.  15     . 

.     72 

>» 

.  17     . 

.    66 

» 

.  20    .     . 

.    59 

» 

.  23    .     . 

54 

» 

.  25     . 

.     50 

»» 

.  27     . 

.     45 

» 

.  30    .     . 

38 

n 

.  33i  .     . 

.    31 

»> 

.  35     .     . 

.    27 

» 

.  374  .     . 

.    23 

»♦ 

.  40    .     . 

18 

>» 

.  43     .     . 

.     12 

» 

.  45    .     . 

8i 

>» 

.  47    .     . 

5 

» 

.  49     . 

.    Proof. 

.  50     .     . 

i 

O.P. 

commor 

i  in  f 

breii 

Per  cent. 

Alcohol. 

.  51i  . 

.    5 

O.P. 

.  55     . 

.  m 

» 

•  oo     • 

.  15 

if 

.  60    . 

.  19J 

>» 

.  62    . 

.  24 

» 

.  65    . 

.  28 

» 

.  68     . 

.  34 

» 

.  70    . 

.  38 

w 

.  71i  . 

.  40 

99 

.  75    . 

.  45 

» 

.  78i  . 

.  48 

>» 

.  80    . 

.60 

99 

.  82J  . 

.  54 

» 

•    CMe 

lu.jB.P.Rect 
•  ^(    Spirit. 

.  85    . 

.  67 

»» 

.  89     . 

.  63 

»» 

.  90 

.  92 

.  95 

.  97 

100 
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which  will  make  100  of  the  peroenta^  required.  To  mi 
100  oz.  of  alcohol  of  74  per  cent,  from  rectified  spirit  (84  \ 
cent,  alcohol),  eaj — ■ 

84  :  74  :  ;  100  :  88, 
therefore  take  88  parts  by  weight  of  rectified  8|mit  sod  • 
water  to  make  100,  and  it  will  be  of  the  required  BtnngUi; 
if  a  fractional  measure  of  the  74  per  cent,  spirit  be  reqnir 
say  7  J  oz.,  take  the  last  term  of  the  proportion  as  a  dedi 
and  multiply  by  7i  thus : — 


that  is  the  weight  of  rectified  spirit  required  to  make  7'5 
by  weight  of  74  per  cent,  alcohol. 

Spirits  or  Alcoholic  Solutions,  such  as  do  not  ioTO 
the  use  of  distillation,  may  be  considered  next.     They  aie- 

Siiirit  of  ethei  .  1  t1.  oi.  of  etbei  to  2  fi.  oz.  of  rectified  «]piri< 

„      oyeput   .       .  1  B.  w.  of  oil  to  48  fl.  ox.  „ 

„       cunphoT  .        .  1  oz.  to   9  fl.  oz.  „ 

„        chlorotonn        .  1  fl.  oi,  to  49  fl.  oz.  „ 

„      Juniper    .        ,  1  fl.  oz.  of  oil  to  49  fi.  oz.  „ 

„       Ufender  .        .  I  II.  oz.    „  to  49 11.  oz.  „ 

„       peppermint  1  fl.  oz.    „  to  49  fl.  oz.  „ 

„       nutmeg    .         .  I  fl.  oz.     „  to  49  fl.  oz.  „ 

.  1  fl.  oz.    „  to  49  fl.  01.  „ 

1  fl.  oz.    „  to   4  fl.  oz. 
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amply  ooiresponds  to  the  smaller  percentage  of  chloroform 
which  it  contains. 

The  old  chloric  ether  was  prepared  by  distilling  spirit  with 

chloride  of  lime  in  an  insufficient  quantity  to  decompose  all 

the  spirit,  part  being  converted  into  chloroform,  and  part 

being  distilled  undianged.     These  compounds  must  not  be 

oonfomided  with  chloride  of  ethyl,  known  as  hydrochloric 

ether,  or  with  the  substitution  products  obtained  by  passing 

chlorine  into  ether,  and  known  under  the  names  of  dichlo^ 

rinated  and  trichlorinated  ethers. 

Tinctures. 

Having  spoken  at  some  length  upon  the  phenomena  of 
diffaaion  of  liquids  in  one  lecture,  and  upon  percolation  in 
Ai^other,  we  shall  have  at  present  comparatively  little  to  study 
under  this  head,  except  the  composition,  the  proportion  of 
active  matters,  and  a  few  exceptional  cases. 

Tinctura  Aconiti, 

Two  and  a  half  ounces  of  the  root  in  coarse  powder  is  mace- 
rated in  15  oz.  of  rectified  spirit  for  forty-eight  hours,  with 
Station ;  the  whole  is  then  placed  in  a  percolator,  and  when 
ttie  sprit  has  drained  through,  5  oz.  more  spirit  are  percolated ; 
the  maro  is  pressed ;  the  liquors  obtained  by  percolation  and 
cxpreeaion  being  all  mixed,  as  much  more  spirit  is  added  as  is 
icqrnied  to  make  the  whole  measure  a  pint. 

This  may  be  considered  a  typical  process,  several  others 
'^  exactly  the  same,  and  a  larger  number  only  varying  in 
'^'^  point  of  detail,  sudh  as  the  use  of  proof  spirit, 
-^e  tinctures  prepared  by  exactly  this  process 

^[f(>>»t«i  with  rectified  spirit 
**U  with  proof  spirit 

^%inett« 


Oubebee  with  rectified  spirit 

Digitalis  with  proof  spirit 

GaU» 

n 

Hyoscyami 

» 

JflJapie 

91 

Krameriae 

» 

Lobelifie 

» 

Lopoli 

»» 
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Hjrrlue  with  rectified  qniit  Serpeatute  with  jnot  qirit 

B^niue  with  {mxif  spirit  Staunonii  „ 

Scilbe  „  Sumbol  „ 

SenfgK  „  ViteiaDK  „ 

BenuK  „  Zingiberia  with  rectified  qidt. 

In  the  following  tinotures  the  same  pioportion — tis.,  2}  o^ 
of  the  aotive  oonstitoeDt — ^is  used  to  produoe  a  pint  of  tindm^ 
hut  some  other  mode  of  extraction  is  followed  : — 

Anaftetidk  ii  inacented  in  IS  oz.  of  gpirit,  filtered,  and  u  miMd 
■pint  added  to  the  filtnte  m  mftkei  it  measure  a  fiat.  Raetifi0> 
■forit     Seven  days. 

Ckied,  proof  qiirit    Seven  dayi. 

Limonia,  proof  ipirit    Seven  iayi.    Sliced  peel. 

LobeltK  fftherea,  spirit  of  ether.    Seven  days'  maceratioii. 

Toln,  rectified  spirit.    Biz  hours,  or  M  diswived. 

ValeriuiE  ammoniata,  aromatic  spirit  of  ammonia.    Seven  daji. 

This  maltee  thirty-two  tinoturee,  in  which  there  are  2}  <^ 
of  the  orude  drug  to  a  pint  of  Bolvent,  or  an  ounoe  of  tbi 
tiu(Aure  equals  a  draohm  of  the  drug  from  which  it  is  named 

A  second  list  of  tiucturee  may  be  drawn  out,  in  ^lick  tb.< 
proportion  is  1  oz.  of  the  drug  to  a  pint  of  spirit. 

AmcB  root,  rectified  s|urit. 

BeUadonna  leaves,  proof  spirit. 

Saflron,  proof  spiriL    The  process  being  maceration  and  penditioi 

as  used  in  the  first  part  of  the  Brat  list 
Indian  hemp  (extract),  rectified  spirit    Dissolve. 
Castor,  rectified  spirit    Seven  days'  maceration. 
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state,  which  is  equal  to  1^  oz.  of  the  powder,  softening  this 
down  with  wann  water,  and  then  adding  rectified  spirit  and 
water  to  make  up  1  pint  of  tincture  of  the  strength  of 
proof  spirit.  The  medicinal  value  of  the  tincture  thus  pre- 
paid is  no  doubt  the  same  as  that  obtained  by  the  pharma- 
oopoeial  process,  but  its  colour  is  paler,  and  its  odour  rather 

stronger. 

Tinctura  QuiiuB 

Will  deposit  some  of  the  quinine  in  cold  weather  unless 
KHoe  excess  of  acid  be  present,  about  1  minim  of  diluted 
nlphnrio  acid  to  each  grain  of  sulphate  of  quinine  being  a 
useful  addition. 

Tinctura  Cardamamum  Composita. 

The  seeds  are  to  be  freed  from  the  pericarps  and  bruised 

(16^  being  weighed ;  ^  oz.  is  used  for  making  a  pint  of 

^iiMAare,  and  about  3  drachms  of  the  entire  capsules  yield 

7  oe.  of  the  seed.     Though  cardamoms  give  the  name  to 

^w  tincture,  it  contains  an  equal  quantity  of  caraways  and 

^uUe  as  much  cinnamon. 

Tinctura  Chloroformi  Composita 

^^'^tains  1  part  of  ddoroform  in  10,  and  is  consequently 
^*^^le  the  strength  of  the  spirit  of  chloroform,  besides  being 
^e  half  compound  tincture  of  cardamoms. 

Tinctura  CinchonuB  Composita 

^  made  with  pale  bark,  2  oz.  in  a  pint,  and  is  a  warm 
^^^omatic  tincture,  but  not  rich  in  quinine. 

Tinctura  Cinchofiue  FlatHB 

^  made  with  double  the  quantity  of  bark,  and  being  a 

"pedes  which  yields  quinine  abundantly  (not  less  than  2  per 

^*"it.,  according  to  the  British  Pharmacopoeia  standard),  it  is 

^  good  tonic  tincture,  but  not  aromatic.     The  quinine  it 

^^^^s^taina  should  be  about  1^  to  2  grains  per  ounce,  conse- 

V^y  about  a  quarter  of  the  quinine  strength  of  the  tinotuio 
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prepared  from  the  Bnlpbat«  of  tiie  alkaloid ;  but  ita  tonic  nli 
is  mQoh  higher  than  this  proportion  would  suggest,  ts  tl 
other  tonio  prinoiplee  of  the  bark  are  also  present 

Tiaetura  Rrrt  Acetatit. 
Aoetote  of  potash  and  persulphate  of  iron  are  both  solnbl 
in  ^irit,  but  on  being  mixed  double  decomposition  tike 
place,  and  sulphate  of  potash,  which  is  insoluble  in  spiiU,  i 
pi«oipitated,  while  acetate  of  peroxide  of  iron  is  retained  ii 
solution.  By  keeping,  it  aoquiree  an  odour  of  acetic  ether;  i 
basic  acetate  of  iron  being  deposited,  the  tincture  is  paler  nd 
weaker.  The  addition  of  a  small  excess  of  acetic  acid  would 
p^bably  be  an  advantage,  and  the  tincture  should  be  kept  is 
the  dark.  The  prooces  might  also  be  modified  with  advu- 
tag«,  by  mbUug  the  aoetate  of  potadi  with  the  liquor  feffl 
before  adding  spiiit ;  the  predpitBte  thus  produced  is  daue. 

Tinctura  F^rri  Penhloridiim 
Is  made  by  mixing  1  measure  of  strong  solution  of  p(^ 
chloride  of  iron  with  3  measures  of  rectified  spiiit  i 
fluid  onnce  of  the  tincture  contains  about  62  grains  <A  an- 
hydrous perchloride  of  iron.  It  acquires  an  ethereal  odouil? 
keeping,  and  if  prepared  with  an  exactly  neatral  t!hlorid«,V 
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Tinetura  lodi 

;.  iodine  in  a  pint  of  rectified  spirit,  with  ^  02. 
assium. 

Tinctura  Lavanduke  Compoaita 

Tninims  of  oil  of  lavender  in  a  pint;  and 
oil  of  lavender,"  we  find  that  the  Pharma- 
sanotions  the  use  of  that  distilled  in  Britain 
irers  of  Lavandula  vera.  There  are  many  other 
whidi  such  restrictions  are  in  force,  and  not 
lere  the  article  is  named.  It  is  necessary, 
remember  them,  as  in  this  case,  when  oil  of 
rdered,  the  English  oil  distilled  from  flowers  of 
ra  only  can  be  legitimately  used.  Oil  of  roM- 
is  also  contained  in  this  tincture,  is  ordered  to 
Tom  the  flowering  tops,  but  not  necessarily  in 
t  also  contains  cinnamon  bark  and  nutmegs,  and 
7  red  sandal  wood. 

Tinctura  Nucis  Vamicce. 

pared  from  powdered  Nux  vomica  with  rectified 
iceration  and  percolation  in  the  usual  manner, 
>n  being  1  part  of  nux  in  10  of  spirit. 

Tinctura  Rliei 

B  with  a  much  larger  portion  of  rhubarb  than 
T  ordered,  viz.,  2  oz.  instead  of  1^  oz.  to  the 
contains  cardamoms,  coriander,  and  safiEron,  and 
contain  liquorice. 

Tinctura  Zingiheris  fhrtior 

tincture  made  by  a  pure  process  of  percolation ; 
mes  the  strength  of  the  usual  tinctures,  viz., 
pint,  and  is  used  principally  for  making  syrup 


la 
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Mediciniu.  Wines 
Very  muoh  resemble  the  tinotoree,  but  sie  less  aloohollc,  tl 
[Hxiportion  of  spirit  in  sheny  being  from  17  to  20  per  oa 
of  rectified  spirit ;  the  Pharmaooposia  defines  that  it  ahoa 
contain  17  to  18  per  oent.  of  aloobol,  which  is  eqoal  to  siw 
20  to  21  per  cent,  of  rectified  spirit,  and  is-  about  as  ttnxg : 
sherry  can  usually  be  obtained.  Orange  wine  is  direotsd 
contain  about  12  per  oent.  of  alcohol,  besides  whioh  tiie 
both  contain  small  quantities  of  extractive  matter,  Tegefahl 
adds,  and  salts.  Bitartrate  of  potash  being  a  normal  cm 
stituent  of  grape  juioe,  oocim  in  all  the  grape  wines,  tboo^ 
more  abundantly  in  the  new  wines ;  as  the  fermentation  got 
on,  the  increase  in  the  percentage  of  aloohol  canies  A 
precipitation  of  the  greater  bulk  of  the  bitartrate  ;  the  taui 
portion  that  is  retained  is  useful  in  aiding  the  solntian  of  tb 
iron  wire  employed  in  making  the  vinum  feni  of  the  ftitid 
Fhannaoopcsia ;  a  small  quantity  of  tannin,  which  it  il* 
contains,  is  the  cause  of  the  blackness. 
The  medioinal  wines  are — 

ViD.  Aloea— about  18  gr.  in  I  ox. 
„    Axttiiaoa. — 2  gr.  id  1  ox. 
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sampleB  prepared  with  inferior  acid  wines  were  eomparatiyely 
tm  from  change  with  keeping.  The  addition  of  3  or 
4  grains  of  tartaric  add  per  ounce  is  an  advantage  in  pre- 
mfkg  this  deposit. 

Tartaric  add  itself  is  not  exempt  from  decomposition  when 
kept  in  solution  in  water,  and  it  is  not  unlikely  that  acetic  or 
hjdiOQhloric  add  would  be  more  advantageous.  No  doubt 
tlie  spirit  in  the  wine  would  retard  the  decomposition  of  tar- 
tanc  add,  but  acetic  add  is  not  only  more  stable  in  itself, 
but  also  has  an  antiseptic  action  upon  most  organic  sub- 
itanoes. 

Vinegars. 

Acetic  add  being  one  of  the  best  solvents  for  alkaloids, 
vinegar,  or  the  pure  add  diluted,  may  be  advantageously 
ved  for  extracting  various  vegetables,  though  the  number  of 
vinegars  at  present  offidal  is  limited  to  two,  viz.,  acetum 
<SQiliaridiB,  which  is  prepared  with  strong  acetic  acid ;  and 
toetmn  sdllsB,  whidi  is  prepared  with  an  add  of  the  strength 
of  vinegar,  with  the  addition  of  spirit. 

Ordinary  malt  vinegar  is  official,  though  the  only  prepara- 
tion in  which  it  is  directed  to  be  used  is  the  emplastrum 
^^nitnm  saponis,  in  which  an  acetate  of  lead  is  extemporized 
HT  boiling  oxide  of  lead  in  vinegar.  Malt  vinegar  of  the 
Pbaimaoopoeia  is  directed  to  contain  4^  to  5  per  cent,  of 
noetic  add,  and  is  allowed  to  contain  a  small  portion  of 
tiphoric  &dd,  which,  however,  must  not  exceed  1  part  in 
1,000. 

Liniments, 

Though  of  very  various  compodtions,  may  be  classed  along 
^  tinctures  for  our  present  purposes. 


Linimentum  Aconiti — Lininientimi  Bclladonn(B, 

These  liniments  are  both  prepared  from  the  coarsely- 
Powdered  root,  by  moistening  20  oz.  of  it  with  spirit, 
t&owing  it  to  macerate  for  three  days,  then  packing  it  in  the 
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tube  of  a  peroolator,  and  patting  1  oe.  of  cempbat  ink 
reoeiver,  and  slowly  percolating  spirit  throagli  the  root  i 
&e  camphor  till  the  product  measures  a  pint ;  thus  aa  o 
of  the  liniment  may  be  considered  to  reprearait  an  ooiu 
the  root,  though  it  is  far  from  oontaining  all  the  m 
matter  which  exists  in  that  quantify  of  root. 

To  promote  the  best  praoticaUe  exhaiutioQ  of  the  mab 
the  root  should  be  so  finely  divided  aa  to  pass  fltrough  a  s 
twenty  holee  to  the  linear  inch,  this  rough  powdw  b 
moistened  with  just  so  much  of  the  spirit  as  suffices  to  d 
it,  not  making  it  positiTely  wet ;  it  is  then  to  be  packed 
oonsiderable  force  in  the  percolator.  This  neceeeaiily  in 
the  percolation  slow,  but  inauree  its  being  eSeotual, 
avoids  the  loss  of  madi  spirit.  The  root,  as  usually  f< 
in  oommeroe  under  the  name  of  rough  powdered  bellado 
is  not  nearly  bo  fine  as  desirable. 

Z/inimentum  Ammonia — Linimentum  Calcis — Linim^ntt 

Hydrargyri. 
These  are  emulsive  liniments  ooataining  imperfectly  sa] 
fled  grease. 

The  linimentum  ammonin  is  olive  oil  partially  sapoi 
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CampluynB — LmimerUum  Campho9*m  Composita, 

It  is  neoeesaiy  to  note  the  differenoe  in  these  two  prepara- 
ikm,  it  being  not  an  unoommon  thing  in  some  neighbour- 
Imxb  to  overlook  the  simple  liniment  altogether,  excepting 
imdfir  the  name  of  camphorated  oil. 

Cmpkmr  liitmeiU  is  1  part  of  camphor  dissolved  in  4 
IvtiatoKve  oiL  Compoond  camphor  linfmunt  is — camphor, 
^os. ;  oil  of  lavender,  1  dradim ;  strong  sdiution  of  ammonia, 
S  01. ;  and  spirit  of  wine,  15  oz. 

Linimentum  Chlorqformi 

Gooasts  of  equal  parts  by  measure  of  chloroform  and  simple 
camphor  liniment. 

Limmentum  Oleum  Crotonis 

Contains  1  drachm  of  croton  oil  in  the  oimce,  the  remainder 
Ung  equal  parts  of  rectified  spirit  and  oil  of  cajeput. 

Linimentum  lodi^ 

As  I  before  noticed,  in  speaking  of  the  tinctures,  contains 
fi^  times  as  much  iodine  as  the  tincture,  and  four  times  as 
DAiich  iodide  of  potassium  and  a  little  camphor. 

Linimentum  Potaasii  lodidi  cum  Sapof^ 

Is  a  gelatinous  mass  obtained  by  dissolving — 

Haid  aoap  .  .       1}  oz. 

Hot  water .  .       7   oz. 

And  adding  a  sohdion  consisting  of — 

Iodide  of  potasaium  .       1^  oz. 

Glycerine    .  .        1   fl.  oz. 

Wftter  .       3   oz. 

And  aubeequently  flavouring  it  with  1  fl.  dr.  of  oil  of  lemon. 

Its  gelatinous  condition  is  a  very  questionable  advantage, 
^  being  customary,  it  is  well  that  all  pharmacists  should 
Police  it  alike. 

The  soap  which  is  best  adapted  for  the  liquid  liniment 
^^^  least  suitable  for  the  gelatinous,  common  curd  soap 
answers  welL  I  have  used  that  made  in  tablets  by  Anderson 
*Qd  Cattley  with  perfectly  satisfactory  results. 
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This  prfiparataon  was  intxodnoed  as  an  iinprOTeiiMnt 
the  ointmeDt  of  iodidfl  of  potaamum,  and  where  the  great 
of  an  ointment  ia  objeoted  to  thia  haa  the  advantage.  1 
have  been  various  modifioationa  auggestad  aa  furtliflr 
provementa,  but  principally  having  regard  to  its  appear 
If  a  suitable  cord  eoap  be  used,  there  is  no  difficulty  in  mi 
a  Batisfaotoiy  compound.  Therapentioa^y,  the  object  1 
sought  is  the  afaeorpticm  of  the  iodide  of  potassium  b} 
skin  ;  probably  this  would  be  better  aeoored  by  intn 
glycerine  which  would  keep  the  liniment  longw  : 
semi-fluid  condition. 

Lmtmetitum  Stg>onu 
Contains  2^  oe.  of  hard  soap   in  a  pint,  and   should 
dear  pale  yellow  fluid. 

The  olive  oil  hard  soap  used  in  this  liniment  cooaiBts 
mixture  of  oleate  of  soda  with  margarate  or  steaiate 
palmitste  of  the  same  base ;  these  latter  salts  have  bat : 
solubility  in  cold  spirit,  and  the  bidk  of  them  is  rejected  i 
insoluble  residue  when  the  temperature  during  maoen 
does  not  exoeed  70°  Fabr. ;  but  if  the  heat  be  greater  thsr 
hxgBt  proportion  of  these  salts  taken  up  than  remains  sd 
at  ordinary  temperatures,  the  result  being  that  the  linii 
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The  solubility  of  castor  oil  in  spirit  is  here  made  use  of, 
to  oiahle  an  alcoholio  liniment  to  retain  the  smoothness  and 
hbrioating  qualities  which  a  fixed  oil  imparts. 

Linimentufn  Terebinthiiice 

Contaiiis^ 

8oft8o«p  .      2  oz. 

Gunphor  .        1  oz. 

Ofl  (tf  turpentine  .      16  fl.  oz. 

Linimentum  Terebinthina*  Aceticum 

Contains — 

Oil  of  turpentine, 

Acetic  acid, 

Lininient  <k  camphor,  in  eiiual  measures. 

The  latter,  it  must  be  remembered,  is  the  oily,  not  the 
inunoniaoal  liniment. 

It  has  been  proposed  to  substitifte  an  equivalent  proportion 
of  gladal  acetic  add,  as  it  is  soluble  in  oils,  and  the  liniment, 
^hflQ  so  made,  does  not  separate  on  standing.  Oil  of  turpen- 
tine and  liniment  of  camphor  each  3  parts,  glacial  acetic 
*^  1  part,  gives  a  more  elegant  and  probably  a  more  active 
pf'qiaration. 

Questions  for  Examination. 
What  is  meant  by  over  proof  spirit,  and  how  is  it  reduced 

What  is  meant  by  imder  proof  spirit,  and  how  can  it  be 
'^^  to  proof? 

Wliat  is   the    difference   between   the  strengths  of  the 
^'^^^'liatic  spirits  and  essences  of  the  FharmacopoBia  P 

Wliat  is  the  general  process  for  making  tinctures  P 

^Hme  the  most  notable  exceptions  to  the  general  rule  of 
^  Btrength  of  tinctures. 

What  is  the  difference  between  the  alcoholic  value  of 
^i>^  and  tinctures? 

What  condition  promotes  the  permanence  of  ipecacuanha 


wi^#k  a 
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Bbcapitulation. 


To  reduce  our  spirit  to  proof,  add  to  100  measoreB  of  it  i 
much  water  as  makes  it  measure  100,  plus  the  number  : 
was  OTw  proof. 

Spirit  under  proof  iodioates  spirit  of  sueh  a  struigtb  i 
could  be  obtained  by  mixing  proof  spirit  and  water;  tli 
number  under  proof  indicates  the  number  of  measures  ( 
water  in  100  measures,  the  remainder  being  proof  spirit. 

The  aromatic  spirits  contain  2  per  cent,  of  the  esamt 
oil  giving  them  their  name,  the  essenoea  contain  20  per 
— ^botb  bj-  measure. 

The  general  rule  for  the  strength  of  tinotnres  is 
I  fl.  OK.  contains  the  solaUe  matter  from  1  draohm  of  i 
drug  twm  which  they  are  named.    There  are  aorval  i 
portant  exceptions  to  this  rule,  notably  tincture  of  opti 
and  tincture  of  quinine. 

Medicinal  wines  resemble  tinctures,  bat  are  modi  I 
alcoholic,  proof  spirit  tincture  containing  nearly  50  i 
cent,  of  alcohol,  and  the  wines  from  12  p^  cent,  to  18  { 
cent. 

Ipeoacuaiihii   wine   is   more    ]>ermanent    if  free  acid 


LECTURE    XVI. 

OFFICIAL  PRODUCTS  OF  DISTILLATION  AND 

SUBLIMATION. 

^ydiocjamc  Acid — Nitric  Acid — ^Ether — Aromatic  Waters — Chloroform — 
EieentiAl  Oils — OiU  of  Lemon,  Nutmeg,  Mustard,  Spirit  of  Nitre, 
Spirit  of  Ammonia— Official  F»)duct8  of  Sublimation — Chlorides  of 
Mercury-. 

I  I'RoposE  to  treat  first  of  a  group  of  pharmaceutical  products 
<>btained  by  distillation,  containing  a  variety  of  diverse 
^*UrteriaIs  associated  mainly  by  their  mode  of  production,  but 
*1bo,  more  or  less,  by  certain  qualities  in  common.  They 
^i«  aU  liquids  free  from  sediment  and  leaving  no  fixed 
<^due,  the  appearance  of  sediment  or  fixed  residue  being 
^^denoe  of  faulty  manipulation.  The  general  features  df 
^e  process  having  been  described  in  a  former  lecture,  I 
'^ill  now  direct  your  attention  more  particularly  to  some 
^^iisiderations  connected  with  the  products  themselves,  and 
^^y  point  out  a  few  particulars  relating  to  the  process 
''^here  modifications  or  peculiarities  seem  to  require  notice. 

Hydrocyanic  Acid. 

Hydrocyanic  acid  is  obtained  by  distilling  yellow  prussiate 

^*  potash  with  sulphuric  acid  and  water.    The  yellow  prus- 

^^te  is  dissolved  in  a  portion  of  the  water ;  the  acid  diluted 

^th  a&other  portion  and  cooled;  they  are  then  mixed  and 

^'^ly  distilled,  the  products  being  earned  into  a  receiver 

^^utaining  a  third  portion  of  the  water.     The  water  in  the 

^^^i^er  serves  to  condense  any  gaseous  hydrocyanic  acid 


204  PRODUCTS   or   OWnLLATION  AXD  8DBLIUATIOM. 

vhioh  may  not  be  cxmdeDsed  with  the  wster  which  distiL 
it  may  oooBeqaently  be  regarded  an  a  case  of  distillaticai  oon 
binedwith  the  aolution  of  a  gas.  Fig.  16,  page  98,  reprewn 
an  arraDgement  of  apparatus  which  may  be  ueed  for  tli 
purpose,  substituting  a  sand  bath  for  a  water  bath,  ai 
taking  care  that  the  tube  of  the  condenser  dips  into  t] 
water  contained  in  the  bottle. 

However  carefully  the  process  may  be  conducted,  it 
always  desirable  to  control  the  accuracy  by  a  volumeti 
examination  of  the  distillate,  and  add  the  qoantaty  of  vat 
which  may  thus  be  found  necessary  to  reduce  the  strengi 
down  to  precisely  2  per  cent.  As  it  also  loses  strength  1 
keeping,  old  samples  should  not  be  used  unless  proved  1 
analysis  to  have  approximately  the  standard  strength. 

Nitric  Acid. 

The  strength  and  purity  are  the  only  two  points  to  vri)i> 
we  need  at  present  give  our  att«nt}on.  The  speoifio  gravi 
is  1*42,  which  is  advantageously  fixed  upon  as  being  the  nu 
permanent,  on  account  of  stronger  acids  being  reduced  to  tl 
strength  by  boiling,  and  weaker  acids  increasing  in  strong 
y  the  same  treatment  up  to  the  same  point. 
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In  a  oareful  experiment,  Mitsoherlioh  obtained  from  every 
100  parts  of  absolute  aloohol — 

65  of  ether, 

17  of  water,  and 

18  of  undecomposed  alcohol,  in  the  receiver. 

The  precise  nature  of  the  changes  which  take  place  during 
^6  oonversion  of  alcohol  into  ether  and  water  is  not  clearly 
^Btabliahed,  and  their  study  belongs  rather  to  chemistry  than 
piutimacy.     I  will  not,  therefore,  enter  into  the  question, 
f        oeyond  reminding  you  that  alcohol  contains  the  elements 
^  ether  and  water,  and  that  distillation  with  sulphuric  acid 
Averts  the  former  into  the  two  latter  without  itself  under- 
i^isig  any  change,  the  name  ^'  sulphuric  ether  "  being  still 
frequently  though  incorrectly  used.     The  product  of  distilla- 
bon,  I  have  just  said,  contains  alcohol  and  water  dissolved  in 
^e  ether.     The  addition  of  a  large  bulk  of  water  causes  the 
ptedpitation  of  the  greater  part  of  both  the  alcohol  and  the 
^^^Bter ;  the  comparatively  pure  ether  floating  on  the  top  may 
*>e  decanted  and  further  purified  by  a  second  distillation, 
^^ch  should  be  stopped  when  the  total  distillate  has  a 
•pecdfic  gravity  of  735  at  60°  Fahr.,  as  indicated  by  a  specific 
Suavity  bead  placed  in  the  receiver.     To  make  pure  ether  of 
^e  Pharmacopoeia,  a  second  washing  is  required  to  remove  a 
P^>rtion  of  spirit  still  adhering,  and  another  rectification  from 
^^e  and  chloride  of  calcium  to  remove  the  last  traces  of 

^^ater 

Afvmatie  Waters. 

The  aromatic  waters  constitute  a  natural  group  of  phar- 
^^iaoeutical  products,  the  most  of  them  being  of  very  simple 
^^ature,  and  requiring  little  else  than  a  few  general  remarks 
^Kpon  the  class. 

If  we  regard  camphor  as  a  concrete  essential  oil,  we  may 
^y  the  waters  are  obtained  by  agitating  the  oil  with  water, 
\sf  distilling  the  oil  with  water,  or  by  distilling  the  material 

yielding  the  oil  with  water,  to  which  we  may  add  the  non- 

^<nal  processes  of  rubbing  the  oil  with  sand  or  magnesia, 
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agitatiBg  this  with  the  water,  and  filtering ;  and,  lastly,  di 
solving  the  oil  in  spirit,  and  adding  this  to  the  water.  Mti 
has  been  said  upon  the  relative  merits  of  these  vario 
processes.  We  have  not  time  to  ent«r  fully  into  their  oo 
sideration  now ;  but  I  must  remai^,  in  pasang,  that  ( 
presence  of  spirit  in  the  waters  is  quite  objectionable, 
have  repeatedly  seen  waters  prepared  by  the  aid  of  gp: 
turn  soar  by  keeping,  the  spirit,  no  doubt,  being  oonvnt 
into  aoetio  aoid.  The  use  of  magnesia  has  been  objected 
on  aooount  of  its  power  of  fanning  salts  with  the  oils,  port 
the  magnesia  itself  remaining  in  solution,  and  retaining  mc 
than  the  legitimate  quantity  of  oil.  As  far  as  my  experiei 
goes,  when  it  is  neoessaiy  to  extemporize  a  water,  nothing 
gained  by  the  use  of  magnesia  or  sand  over  simply  addii 
the  oil  to  the  water,  hot  in  preference,  using  violent  agitatic 
and  filtering  through  paper. 

A  further  objection  to  the  use  of  magnesia  is  the  chance 
its  interfering  with  any  salt  which  may  be  prescribed  ala 
with  the  aromatic  water ;  the  ohanoe  of  Uus  is  the  gieater 
conseqoenoe  of  its  solubility  being  increased  by  some  at  let 
of  the  essential  oils. 

In  the  Phannacopceia  camphor  water  is  the  only  prepoi 
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The  watersy  as  a  olasB,  are  simple  aromatios,  oommonly 
used  as  vehicles  for  more  potent  remedies,  imparting  to  them 
an  agreeable  flavour  and  warm  carminative  qualities;  but 
there  is  one  notable  exception.  Aqua  laurocerasi  is  a  power- 
ful poison  from  the  quantity — and  the  uncertain  quantity — of 
hydrocyanic  acid  it  contains.  While  the  other  waters  may 
be  taken  ad  libitum^  laurel  water  is  given  in  doses  of  5  to  30 
drops.  It  is  a  pity  that  an  article  of  this  kind  should  be 
rendered  official  without  there  being  any  rule  for  insuring 
uniformity  of  its  strength. 

Chloroform, 

One  part  of  rectified  spirit  and  16  parts  of  water  are  mixed 
in  a  large  glass  retort,  and  heated  to  100^  Fahr. ;  6  parts 
ol  chlorinated  lime  and  3  parts  of  hydrate  of  lime  are  then 
aidded,  and  heat  applied  till  active  ebullition  has  commenced ; 
tlie  heat  ia  then  inmiediately  withdrawn,  and  the  distillation 
flowed  to  go  on.  It  is  necessary  to  have  the  still  body 
modi  larger  than  the  measure  of  the  materials  put  into  it,  ai» 
^^ooaderable  frothing  takes  place.  It  is  also  necessary  to 
attach  a  condenser,  supplied  with  sufficiently  cold  water,  to 
^"Toid  the  loss  of  so  volatile  a  product  as  chloroform,  which 
"<ttl8  at  142®  Fahr.  When  once  in  the  receiver,  however,  it 
^  in  some  measure  protected  from  loss  by  evaporation.  Its 
specific  gravity  being  1*49,  it  sinks  to  the  bottom  of  the  water 
tfaat  distils  over  with  it.  In  the  crude  state  it  is  contami- 
i^sted  with  spirit  which  has  escaped  decomposition,  and  a 
^^>^  of  essential  oil,  resulting  from  the  reaction.  It  is  freed 
^^xm  the  former  by  washing  with  water ;  and  from  the  latter 
yj  agitation  with  oil  of  vitriol,  which  decomposes  the  oil  but 
doeB  not  act  upon  the  chloroform.  It  is  decanted  from  the 
^  of  vitriol,  and  finally  purified  by  agitation  with  slaked 
Ihae  and  chloride  of  calcium,  which  combine  with  adhering 
^'•ter,  and  fix  it  while  the  chloroform  is  again  distilled. 

It  ia  important  to  use  pure  sulphuric  acid  in  the  latter 
I^ftof  the  process,  as  a  contamination  of  nitric  acid  gives  the 
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oblorofonn  a  teDdenoy  to  deoompose  by  keeinng,  mora  e 
ally  if  expooed  to  ]ight. 

Btiential  OiU. 

The  eflBential  oUa  are  distilled  in  the  same  manner  i 
aromatio  waten,  except  that  the  quantity  of  water  ia  d 
iflhed ;  and  sometimes  the  water  is  returned  to  the  still 
and  again  with  more  lA.  the  herb  yielding  oil.  H 
aooumulate«  in  sooh  quantity  that  it  may  be  readily  skii 
off  the  surface  or  separated  l^  a  Florentine  receiver,  vh 
a  vessel  shaped  somewhat  like  a  ooffee-pot,  with  a  short 
on  its  rim  and  a  long  spent  attached  to  the  bottom. 

The  whole  produat«  of  distillation  Sowing  into  the  F) 
tine  recover  are  separated  by  subsidenoe,  the  water  flc 
off  by  the  long  spout,  which  is  so  placed  as  to  cany  awa 
fluid  which  occupies  the  bottom  of  the  receiver,  at  the 
time  that  any  supernatant  oil  is  flowing  away  in  an  op] 
direction  by  the  short  spout. 

Many  of  the  essential  oils  are  directed  by  the  Phi 
oopoeia  to  be  distilled  in  Britain ;  not  that  it  is  impossil 
distil  good  oils  abroad,  nor  impossible  to  have  inferior  o 
British  manufacture,  but  that  the  home  distilled  oils  are 
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place  on  the  contact  of  water.  The  nutmegs  contain  both 
fixed  and  volatile,  ready  formed,  consequently  yield  them 
both  when  subjected  to  pressure. 

Most  of  the  essential  oils  are  lighter  than  water,  but  there 
aro  a  few  exceptions,  e.g.^  the  oils  of  cassia,  cinnamon,  and 
do?e8  being  heavier. 

Oil  of  mustard  is  perhaps  the  only  oil  which  requires  a 
^waal  notice  at  present.  If  the  mustard  seed  be  pressed  dry 
it  yields  a  sweet  fixed  oil,  in  which  there  is  no  trace  of  the 
pungency  of  mustard ;  but  if  the  mustard  be  macerated  in 
water  and  distilled,  an  oil  comes  over  which  is  characterized 
by  extreme  pungency  and  irritating  action  upon  the  skin. 
The  essential  oil  thus  obtained  does  not  exist  ready  formed  in 
the  seed,  but  is  the  product  of  a  decomposition  which  takes 
place  when  two  of  the  constituents  come  in  contact  with 
water.  Myronic  acid,  by  the  action  of  synaptase,  yields  the 
oil  of  mustard. 

The  essential  oil  of  bitter  cdmonds  is  another  instance  of 
8n  oil  being  produced  by  the  action  of  water  upon  principles 
contained  in  the  material  from  which  it  is  distilled;  it, 
bowever,  is  not  an  official  product. 

Spiritus  Etherls  Nitrosi, 


Nitric  acid 
Salphuric  acid  . 
Copper  wire 
Rectified  spirit . 


3  fl.  oz. 
2  fl.  oz. 

2  oz. 

3  pints,  or  q.s. 


The  sulphuric  acid  being  added  to  1  pint  of  spirit,  and 
^ben  2^  oz.  nitric  acid  added,  the  mixture  is  poured  upon  the 
^per  wire  in  a  still  fitted  with  a  thermometer.  Heat  being 
applied  to  keep  the  temperature  between  170°  and  180° 
^ahr.,  nitrous  ether  distils  along  with  some  unchanged 
•pint.  The  change  which  takes  place  may  be  represented 
^  follows : — 

Old  Notatio7i. 

C4H4O,  HO  +  2  SO,  +  NOfi  +  2  Cu  = 
C4H6O,  NO,  +  2  CuOSO,  +  HO. 

14: 
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Jftte  Nouaion. 
C,H,0  +  HNO,  +  H,80,  +  Cu  =  C!,H,NO,  +  2  H,0  +  CnSO, 

The  nitroos  ether  and  spirit  which  pass  over  requi 
thoroughly  efficient  condenser  to  reduce  them  to  the  lie 
state,  as  the  nitrous  ether  boils  at  6I'5°  Fahr. 

The  remaining  \  oz.  of  nitric  a<nd  is  added  when  the  ac 
grows  alack,  and  distillation  is  oontinned  till  15  fl. 
'are  obtained.  To  the  distillate  is  added  as  much  sj 
as  will  bring  the  denaty  to  '845 ;  the  density  of  mh 
ether  being  '947,  and  that  of  rectified  spirit  being  '83f 
will  be  observed  that  the  specific  gravity  is  no  guide  to 
medicinal  value  of  the  product,  ae  its  density  may  be  increa 
by  either  the  addition  of  water  or  of  nitrons  ether. 

When  new  it  is  nearly  free  from  soid,  and  will,  on  be 
mixed  with  twice  its  volume  of  saturated  solution  of  chloi 
of  calcium,  yield  3  per  oent.  of  nitrous  ether  by  settli 
The  nitrous  ethw  being  partly  retained  in  solution,  the  2 
cent,  does  not  show  the  whole  quantity  present,  bat 
quantity  in  exoeea  of  what  is  retained  by  the  solution 
chloride  of  calcium  and  spirit  from  which  it  has  separst 
The  total  quantity  of  nitrous  ether  present  should  be  10  ] 
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makers  it  is  generally  found  decidedly  acid,  and  incapable  of 
yielding  the  required  film  of  nitrous  ether — defects  no  doubt 
resulting  from  the  instability  of  the  ether.  The  decom- 
podtion  of  the  nitrous  ether  is  much  more  rapid  when  the 
preparation  contains  more  than  its  legitimate  quantity  of 
water.  It  has  been  stated  that  the  acidity  is  due  to  acetic 
idd,  but  the  powerful  action  it  commonly  exerts  upon  iodide 
of  potassium  would  rather  indicate  the  liberation  of  some 
nitrous  compound. 


Spiritus  Ammonim  Aromatlcm. 


Carbonate  of  ammonia 

Strong  liquor  of  ammonia  . 

Essential  oil  of  nutmeg 

Oil  of  lemon 

Rectified  spirit  s 

Water 

Distil  7  pints. 


8  oz. 
4  fl.  oz. 
4  dr. 
6  dr. 
6  pints. 
3  pints. 


When  the  ordinary  carbonate  of  ammonia  is  added  to  the 
9i^t,  water,  and  liquor  of  ammonia  used  in  preparing  this 
■'ticle,  an  additional  equivalent  of  ammonia  enters  into 
wmbination,  forming  the  salt  known  as  monocarbonate  of 
•Danonia.     The  change  may  be  expressed  thus — 

Old  Notation, 
2  NH4.O,  3  CO,  +  NH4O  =  3  (NHiOjCOa). 

Of>  aooording  to  the  new  equivalents — 

N4Hi,C,08  +  NjHsO  =  NeHsiCsOg ;  or,  3  N2H9CO3. 

■Ote  salt  thus  formed  being  much  more  volatile  than  the 
^^'''Jiiaiy  carbonate  of  ammonia,  distils  along  with  the  spirit 
*^4  oils  of  lemon  and  nutmeg.  Cloves  were  formerly  used 
^  this  preparation,  but  they  are  now  omitted,  as  they  cause 
^  spirit  to  become  brown  by  keeping.  The  ultimate 
"''^agth  of  the  product  is  a  little  below  rectified  spirit,  there 
"^  7  pints  distilled  from  the  mixed  ingredients  containing 
^  pnts  of  rectified  spirit. 

14* 
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Spirilvs  Ammonia  Faltdua. 

Assafcetida  .                                                             .  li  OL 

Strong  liquor  of  unmonia  .           .                      .  2  oi. 

Rectified  apirit                             .    q^  to  nwke  20  ot. 

ContaiuB  caustic  instead  of  carbonate  of  ammonia,  m^mid 
is  impregnated  with  the  eesential  oil  of  assafoetida.  'L~J>« 
ammonia  is  added  after  the  distillation. 

The  pRonucTS  of  SvBuiiATioy. 

The  variouB  suhstanoee  thus  obtuned  are  usually  manu- 
factured OD  the  lai^  Boale,  and  are  oonaequently  rstber 
Bubjects  of  stud;  under  chemistry  and  materia  medica  tlxAn 
pharmacy ;  the  only  two  for  which  the  editors  of  the  Pharma- 
oopceia  have  thought  it  neoeesary  to  provide  formulte  are  tie 
two  chlorides  of  mercury.  The  chief  articles  of  matei^B 
medica  obtained  by  sublimation  are — acid  benzoic;  axad 
arseuiouB ;  ammonia  carbonate ;  ammonium  chloride ;  tax^~ 
phor  ;  mercury  perchloride ;  mercury  snbchloride ;  iodizse ; 
sulphur. 

They  should  all  be  entirely  volatilized  by  heat,  and  M»n^ 
are  also  volatilized  slowly  at  ordinary  atmoapherio  tempo**' 
tures. 
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Subchhride  of  Mercury, 

The  same  materials  are  used  in  this  as  in  the  last,  with  the 
addition  of  metallic  merouiy,  which  is  first  rubbed  with  the 
^^pliate  of  mercury  to  reduce  it  from  a  persulphate  to 

^Dbeulpliate. 

HgSO^  +  Hg  =  Hg, .  SO4 
H&SO4  +  Naa  =  HgaG  +  Na804. 

The  process  having  been  described  in  the  lecture  on  sub- 

^^lUation,  we  need  now  only  draw  attention  again  to  the  fact 

^*^Bi  it  undergoes  partial  decomposition  on   sublimation,  a 

^'luJl  quantity  of  corrosive  sublimate  and  metallic  mercury 

boiiig  formed. 

Questions  for  Examination. 

'What  is  the  characteristic  quality  of  all  products  of  sub- 
miation,  and  how  would  you  divide  them  into  two  sub- 
lafisesP 

"What  are  the  distinctive  characters  of  products  of  distilla- 

"What  circumstances  render  it  important  to  have  hydro- 
y^cuiic  acid  constantly  tested? 

"What  are  the  usual  doses  of  aromatic  waters?  GKve  a 
ot:able  exception.  State  some  objections  to  the  use  of  spirit 
^    magnesia  in  extemporizing  an  aromatic  water. 

State  the  general  mode  of  procuring  essential  oils,  and 
^^t:e  one  or  two  exceptional  cases. 

"What  characters  should  spirit  of  nitrous  ether  possess? 
^^"^lat  defects  are  commonly  found  in  commercial  samples  ? 
^'"Xat  is  the  value  of  testing  its  density? 

Recapitulation. 

Products  of  sublimation  should  be  entirely  volatile,  some 
^t  ordinary  atmospheric  temperatures,  others  only  at  higher 
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Froduota  of  distillation  should  be  free  from  Bediment 
entirely  volatile  also. 
Hydrocyanio  aoid,  being  very  liable  to  vatiatiou,  reqii 


The  aromatio  waters  should  contain  nothing  but  wal«r 
eseentifd  oil ;  if  extemporized,  the  use  of  magnesia  or  e[ 
is  objectionable;  with  the  exception  of  laurel  water,  t 
have  little  activity. 

Essential  oils  usually  exist  in  the  plants  from  which  t 
are  obtained,  and  are  extracted  by  distillation ;  oil  of  lew 
is  an  exception,  inasmuch  as  it  is  extracted  by  expreasii 
oil  of  mustard  is  an  exception  in  being  formed  by 
decomposition  of  other  principles  contained  in  the  seeds 

Spirit  of  nitrous  ether  should  contain  but  little  free  ai 
and  should  evolve  a  61m  of  nitrous  ether  on  Tnjxing  n 
solution  of  chloride  of  calcium ;  it  is  not  difficult  to  mak* 
with  these  qualities,  but  impossible  to  keep  it  so.  Its  deni 
does  not  indicate  its  strength. 
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^^^uitmentfl — General  Instmctions — Mercurial  Ointment — Spermaceti  Oint- 
ment— Starring- — Kitrate  of  Mercury  Ointment — Plasters — Mercury, 
Helladonna^  Cantharides,  &c. — Other  Products  of  Fusion — Purified 
Sismuth — Bromide  and  Iodide  of  Potassium. 


Ointments,  Plasters,  etc. 

J^AKY  of  the  official  ointments  do  not  involve  fusion,  but 
tHejr  are  most  conveniently  treated  along  with  others  which 
it   is  necessary  to  reduce  to  the  fluid  state  in  the  process  of 


Xhose  which  are  not  melted 


are — 


Vng. 

aoonitiae 

» 

antim.  tart  . 

9) 

atropiae 

n 

beUadonnsB    . 

» 

cadmii  iodidi . 

» 

creasoti 

» 

gallaB. 

91 

gallaB  cum  opio 

» 

hydrarg. 

n 

„       ammoniati 

j» 

„       iodid.  rub. 

n 

„       subchlor. 

n 

iodi   . 

»> 

plumbi  acet. 

n 

„      carb. 

n 

„      iodidi] 

n 

potassse  sulphuratae 

n 

potassii  iodidi 

« 

sulphuris 

>i 

„       iodidi 

»» 

veratrias 

zinci  . 

8gr. 

i  oz. 

8  gr. 

80  gr.  extract 
62  gr. 

1  dr. 
80  gr. 
82  gr.  opiuni 

1  part  in  2. 
62  gr. 
16  gr. 
80  gr. 
32  gr. 
12  gr. 
62  gr. 
62  gr. 
30  gr. 
64  gr. 
120  gr. 
30  gr. 

8  gr 
80  gr. 


to  1  oz. 


216  OFFICIAL    FRODUCI8   OF   FD8I0K. 

In  mating  these,  tlie  chief  point  requiring  attentic 
have  the  diy,  active  materiaU  flaelj  powdered  and  tha 
mixed.  This  requiiee  special  care  in  the  oaoe  of  ta 
antimony,  iodide  of  cadmium,  sulphurated  potash,  an< 
of  sulphiir,  all  of  which  are  apt  to  be  rough  and  on] 
to  use  unless  great  attention  be  paid  to  the  oareful  g. 
The  iodide  of  sulphur  ointment  may  be  made  amoi 
of  a  dark  brown  colour  by  the  addition  of  a  little  ic 
potassium  and  water,  which  would  probably  be  an  i: 
ment  to  the  official  formula. 

Sulphurated  potash  ointment  lb  also  more  readil, 
smooth  by  the  addition  of  a  little  wat«r. 

Unguentum  Pofastii  lodidi. 

Iodide  of  potMsum          .                      .           .  64  gr 

Carbonate  of  potub                                          .  4  gi 

Water 1  di 

Lard                                                          .  1  ot 

In  this  instance  the  smoothness  of  the  ointment  is 
by  the  salts  being  dissolved  in  water.  The  addition  of 
ate  of  potash  to  this  ointment  in  the  present  Pharm 
prevents  its  heooming  yellow  by  keeping,  which  was  t 
the  case  with  the  old  form,  the  ointment  becoming  rai 
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added,  the  mixing  is  less  perfect.  An  excess  of  water  pro- 
bablj  increases  the  tendency  to  mouldiness.  The  addition  of 
a  little  oil  of  doves  would  tend  to  its  preservation,  but  as  the 
fonnuls  stands  it  is  better  prepared  fresh  when  required. 
Probably  the  use  of  spirit  or  glycerine  for  softening  the 
extract  would  diminish  its  tendency  to  mouldiness. 

Unguentum  Oallce, 

Powdered  galls      .  .  .  .       80gr. 

Laid  ......         1  oz. 

Waare  not  directed  to  use  heat  to  soften  the  lard  in  the 
preparation  of  ointments  which  contain  simply  lard  and  a  dry 
powder ;  but  in  cold  weather  the  use  of  a  little  heat  is  desir- 
able, as  it  very  much  facilitates  the  production  of  a  perfect 
inixture.  When  we  have  recourse  to  artificial  heat  with  such 
AQ  object,  it  is  best  to  use  just  so  much  as  reduces  the  lard  to  a 
creamy  consistence,  as  we  thus  avoid  the  chance  of  the  pow- 
dered material  sinking  to  the  bottom,  and  save  both  the  time 
^ch  would  have  been  occupied  in  rendering  it  fluid,  and 
ftat  which  would  have  been  spent  in  stirring  it  till  cold 
^g&in.  In  the  case  of  unguentum  gaUse,  there  is  an  additional 
i^B&son  for  avoiding  much  heat,  as  the  galls  run  into  hard 
bots  if  heated  too  much ;  after  which  it  is  almost  impossible 
^0  make  the  ointment  fit  for  use. 

Unguentum  Hydrargyri. 

Mercoiy    .  .         I  lb. 

Lard  .         1  lb. 

Suet         .  .  .  .  >  .         1  oz. 

Hequires  long-continued  rubbing  at  a  gentle  heat,  just  suffi- 

^ent  to  keep  the  ingredients  in  a  creamy  condition.     It  is 

^^^Qjally  made  on  the  large  scale  by  machinery.     As  the 

^^^^PTcmy  is  only  oxidized  to  a  very  small  extent,  it  may  be 

^^oovered  in  the  metallic  state  by  melting  the  ointment  and 

allo^g  it  to  settle ;  if  then  washed  with  a  little  ether  to 

^^^oaove  the  adhering  grease,  33  parts  of  the  ointment  should 

y^ld  16  of  mercury. 
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It  ifl  deeirable  thai,  teetiug  of  putohaaed  samples  should  oot 
be  entirely  omitted,  as  t^  appearance  is  not  mocli  guide  to  id 
quality.  A  simpler  test  tiian  the  above,  though  not  a  <xw»l 
one,  is  the  taking  of  its  q>emfia  gravity.  One  hondred  ptiti 
by  weight  of  mercuiial  ointment  coumst  of — 

Mereoty    .  485  isp.  gr.  130)        =    S-5  meuara. 

Otesae  .       SIS  (sp.  gr.  about  -9)  =  SJ-2        „ 

ToUl  .     «07 

Consequently  100  oz.  by  weight  should  measure  GfyT,  at, 
striking  off  the  fraction,  say  3}  oz.  by  weight  equals  J{  (ft 
by  measure.  In  TnnUng  an  examination  of  this  kind,  it  i> 
most  important  to  avoid  any  air-bubblee  being  entangled  it 
the  ointment,  which  would  add  to  its  bulk  without  increuiiig 
its  weight,  and  thus  imply  a  deficienoy  of  strength. 

The  pale  colour  of  a  sample  which  recently  fell  under  mj 
Qotioe  led  me  to  examine  its  speoifio  gravity,  whicli  tmwJ 
out  to  be  about  1*6,  or  nearly  what  the  above  celcnliliiii 
would  make  it,  i.e.,  1'65 ;  and  Uie  paleness  of  its  oolour  pronJ 
to  be  the  result  of  a  lees  perfec*  division  of  the  meroniy. 

The  ofEcial  instruction  had  beea  obeyed,  literally  obepi 
for  metallic  globules  were  not  visible  to  the  naked  eye ;  M 
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Unguentum  Cetacei — Ungaentum  Simplex. 

These  may  be  taken  as  typical  examples ;  in  the  former 
some  latitude  is  allowed  as  regards  the  quantity  of  oil  to  be 
used,  so  that  the  ointment  may  be  firmer  or  softer  according 
to  the  desire  of  the  consumer,  or  the  requirements  of  the 
season.  The  condition  of  the  ointment  is  also  influenced  by 
tliestimng.  The  Pharmacopoeia  says,  stir  constantly  while  it 
cools.  But  it  is  not  sufficient  to  stir  it  till  of  a  creamy  consist- 
e&oe;  the  solid  ingredients  are  more  or  less  crystallizable,  and 
IS  the  cooling  continues  they  deposit  partly  in  an  indistinctly 
c&jstallized  form,  which  gives  a  hardness  or  rigidity  to  the 
ointment  which  is  very  objectionable ;  and  it  is  difficult  after- 
waids  to  make  it  smooth  by  rubbing ;  but  if  the  stirring  be 
ooatmaed  constantly  till  the  ointment  is  so  cold  that  no  more 
QBystallization  will  take  place,  the  crystals  which  are  formed 
ue  very  small  and  not  agglomerated,  so  that  the  ointment  is 
nft  and  plastic  instead  of  being  rigid.  An  ointment  which 
Dontains  so  small  a  proportion  of  oil  that  it  is  firm  while  in 
this  plastic  state,  is  less  affected  by  changes  of  temperature 
Qum  an  ointment  which  has  the  same  degree  of  firmness  with 
more  oil,  and  having  been  left  at  rest  during  the  latter  part 
of  the  cooling. 

A  sample  of  spermaceti  ointment  containing — 

Spermaceti  .  .  .         5  oz. 

White  wax  .         3  oz. 

Almond  oU  .  .  .         1  lb. 

^dted  and  stirred  till  it  was  in  a  semi-fiuid,  semi-solid 
^  at  93°  Fahr.,  a  portion  taken  out  and  cooled  at  rest  was 
^  at  63° ;  but  another  portion,  having  been  stirred  till  it 
^H  to  73°,  was  plastic  at  63°.  It  would  bear  the  ordinary 
^■^Aiiges  of  season  without  becoming  either  too  hard  or  too 
*^ft  for  convenience,  but  if  the  quantity  of  oil  had  been  so 
^^  increased  that  the  ointment  was  of  a  conveniently  soft 
^^^nsistence  in  cold  weather  with  the  small  degree  of  stirring, 
^,  only  till  the  ointment  was  in  a  creamy,  semi-solid  con- 
ation, then  any  rise  in  the  temperature  would  make  it 
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unmanageably  soft.  Different  samples  of  oil  appear  to 
to  require  different  proportions  of  the  hard  material  t«  | 
them  a  suitable  consistenoe. 

Though  the  oonsiBtenoe  of  spermaoeti  ointment  is  left 
definite,  it  is  intended  to  be  softer  than  the  simple  oiafan 
which  contains — 


lArd 

WUtewK 
OH  of  almonds 


Unguentum  Cantharidit. 

Cuithuidefl                                                     .  I  <a. 

Yellow  wax 1  <». 

Olive  oil    .                      .                                 .  6  DL 

This  is  prepared  by  infmnng  cantharidee  in  oil,  filt« 
and  adding  melted  wax  to  give  the  required  oonsirfe 
The  ointment  is  of  a  light-yellow  colour,  and  should  be 
from  particles  of  the  fly. 

Ungmntum  Elemi — Unguentum  Reaitta. 
These  two  ointments  require  filtering  while  in  t]ie  f 
state,  as  some  clotty  matter  separates  on  the  mixture  of 
reain  with  the  greaae ;  this  is  the  case  even  if  the  reon 
the  grease  are  both  quite  clear  before  mixture. 
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ut  in  a  case  like  this  a  Kttle  of  the  olive  oil,  whioh  forms 
ae  of  the  ingredients  of  the  ointment,  may  be  used.  The 
idition  of  camphor  makes  the  ointment  much  softer  than  it 
•oold  be  without  it — a  circumstance  which  is  easily  under- 
ood  if  we  keep  in  mind  that  the  camphor  is  a  concrete 
»ential  oil  which  becomes  fluid  by  union  with  the  grease. 

Ungttentum  Hydrargyri  Nitratis, 

Mercury    .  .  .  .  .  4  oz.  (by  weight) 

Nitric  add  .  .  .  .  12  oz.  (by  measure) 

Lard         .  .  .  15  oz. 

Olive  oil 312  fi.  oz. 

There  has  been  much  said  about  the  difficulty  of  making 
good  nitrate  of  mercury  ointment,  and  a  great  number  of 
ffmute  have  been  suggested.  There  need  not,  however,  be 
ay  deviation  either  from  the  ingredients  or  the  modes  of 
perating  directed  in  the  British  Pharmacopoeia.  It  is 
miHsl  that  the  solution  of  nitrate  of  mercury  be  mixed 
ith  the  grease  while  they  are  so  warm  as  to  cause  a  brisk 
ferveseence.  If  the  heat  be  too  great,  there  is  fear  of  loss 
om  the  ointment  boiling  over  the  top  of  the  pan,  and  if  the 
sat  be  insufficient,  more  is  to  be  appUed  till  free  efferves- 
^noe  takes  place.  If  long  kept,  the  ointment  becomes  dark 
floored,  the  evaporation  of  nitric  add  being  one  change,  but 
^ps  not  the  only  change  which  it  has  thus  undergone. 
'  is  better,  therefore,  to  make  only  so  much  at  a  time  as 
ni  be  consumed  before  change  of  colour  takes  place.  It  is 
HJessary  to  avoid  bringing  this  ointment  into  contact  with 
«tallic  substances,  which  might  decompose  the  nitrate  of 
^rcuiy  it  contains ;  consequently  the  Pharmacopoeia  directs 
to  be  made  in  a  porcelain  vessel.  After  the  ointment  is 
^pleted  it  is  not  very  rapidly  decomposed  by  either  copper 

« 

firon. 

^  the  British  Pharmacopoeia  formula  there  are  15  oz.  of 
^  to  32  of  olive  oil,  which  makes  the  ointment  rather  soft, 
^  if  these  quantities  be  reversed — ^that  is,  32  of  lard  to  16 
i  oil--ft  more  convenient  consistence  is  produced. 
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JTnguentnm  Ptumbi  Subacetaiis  Compotitwn. 
Soktion  of  mbaceUte  of  iMd  .       6  fl.  ol- 

Cunphor  .  .  .  .      60  gi. 

White  wu S  OL 

Oil  of  ftlmondi      .....       1  ^L 

The  wax  is  to  be  melted  with  four-fifths  of  the  oQ,  and 
camphor  to  be  diflaolved  in  the  remaining  fifth,  thal^.  it  s 
be  kept  separate  to  avoid  the  loss  of  camphor  whidi  vs 
take  place  if  the  whole  were  heat«d  together.  When 
wax  and  oil  oool  bo  much  as  to  heoome  mUky,  the  solotkit 
acetate  of  lead  is  stiired  in,  forming  a  mixture  analogou 
an  emulsion. 

The  Buhacetate  of  lead  readily  emulsifies  with  oil,  bar 
much  lees  tendency  to  gnhside  than  most  aqueous  solotiiBi 

Ungventum  S^ina. 
Fresh  savin  tops  are  Inruised  and  digested  in  the  ntel 
grease  for  twenty  minutes,  by  which  they  impart  to  it  so 
resin  and  essential  oil,  upon  which  the  value  of  the  ointn 
depends,  and  some  chlorophyll,  which  gives  it  its  usual  gn 
colour.  As  this  odour  is  rather  fugaoeous,  the  brights 
may  be  considered  an  indication  of  the  ointment  being  fn 
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e  mercury  is  triturated  till  globules  are  no  longer 
Q  the  ammoniacum  previously  melted  is  added, 
>le  mixed. 

remarkable  that  3  oz.  of  mercuiy  can  be  "  killed  " 
m  with  so  small  a  quantity  as  a  fluid  drachm  of 
ains  of  sulphur. 

urkable  power  of  a  small  quantity  of  sulphur  to 
rge  quantity  of  mercury  is  well  known  to  those 
gcdd  from  quartz  by  amalgamation,  the  presence 
ulphur  caufling  a  great  loas  of  mercury,  from  the 
le  globules  becoming  tarnished,  so  that  they  lose 
of  agglomerating.  The  same  action  takes  place 
oess,  the  bulk  of  the  mercury  remaining  in  the 
»,  only  a  very  small  portion  being  converted  into 
the  form  of  tarnish  on  the  surface  of  the  globules, 
tates  their  division  and  prevents  them  from  re- 

Emplastrum   BettadonncB, 

la  plaster  was  formerly  made  by  mixing  the 
tery  extract  with  resin  or  soap  plasters,  but  by 
m  imperfect  compound  was  formed  which  was 

adhesiveness. 

esent  mode  of  preparing  belladonna  plaster  the 
[ueous  extract  is  rubbed  with  about  twice  its 
mt,  which  dissolves  the  resinous  and  active  part 
the  mucilaginous  matters,  which  are  worthless, 

combine  well  with  the  resin  plaster ;  by  this 
resulting  compoimd  is  more  adhesive  and  more 
\  this  plaster  is  readily  injured  by  heat,  it  is 

a  water  bath,  and  requires  care  in  spreading,  to 
n  as  gently  heated  as  it  is  practicable  to  operate 

sen  stated  that  a  plaster  of  still  better  quality  is 
m  alcoholic  extract  of  belladonna  root. 


224  OFFICIAL   PRODUCTS  OF    FPSIOK. 

EmpUutrum  Cakfacietw. 
Four  ounces  of  povdeied   oantharides  aie  maoented  in 
boiling  water  for  six  hours,  tlie  liquor  presaed  ofi  rad 
evaporated  to  one-third,  and  added  to — 

Gxprewed  oil  of  nutm^i  .  .    i 

Yellow  wu I   BMfa4<iL 

So«p  piMter 3)  lb. 

Ream  pluter        .  .  .       2   lb. 

From  the  abeence  of  the  powder  of  oantitandee,  and  the 
presence  of  some  water,  the  colour  of  this  plaster  is  aeemj 
yellow. 

It  is  oustomary  to  pour  the  melted  plaster  into  watei,  sod 
before  it  hardens  to  pull  the  maaa  out,  double  it  and  pull  it 
again,  by  which  treatment  it  acquires  a  ailty  appeansoB,  i 
brighter  colour,  and  greats  opaoity  than  it  would  him  i 
simply  cast  into  moulds.  After  this  pulling  prooen  it  ii 
weighed  into  half-pound  pieoee  and  rolled  upon  a  wet  stow 
slab,  to  form  rolls  of  8  or  10  inohes  in  length. 

Emplattrum  CantharidU. 
Canthuidee  .      12  ra. 
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Emploitrum  Opii. 

Powdered  opium    .  .  .  .  .         1  oz. 

Resin  plaster  .         9  oz. 

The  prefient  opium  plaster  contains  1  part  of  powdered 
jpimn  and  9  of  resin  plaster.  Its  predecessor  in  the  London 
Phaimaoopoeia  contained  extract  of  opium  softened  with 
fater,  added  to  the  melted  plaster,  and  evaporated  to  a  suitable 
xmaatence.  Probably  an  alcoholic  extract  of  opium  would 
nake  a  better  plaster  than  either. 

Emplastrum  Plumbi. 

Oxide  of  lead 41b. 

Oliyeoil     ......         1  gallon. 

Water       ......         q.s. 

This  plaster  is  a  salt  in  which  the  oxide  of  lead  is  the  base, 

ind  the  oil  supplies  the  fatty  adds.     The  oil  being  a  com- 

hisaiion  of  glycerine  with  oleic  and  other  acids,  undergoes 

deoomposition  by  boiling  in  contact  with  oxide  of  lead  and 

water.    The  glycerine  separates  and  is  removed  along  with 

the  water  which  has  not  evaporated  during  the  process ;  the 

heat  of  a  steam  bath  is  recommended,  as  a  higher  heat  long 

continued  causes  further  decomposition  of  the  oil,  and  even 

Auction  of  the  lead  to  the  metallic  state. 

Emplastrum  EesiruB  — Emplastrum  Saponis, 
Both  these  contain  lead  plaster,  resin,  and  soap,  the  one 
or  the  other  addition  preponderating  as  the  name  indicates. 
The7  ^ue  more  plastic  and  more  adhesive  than  the  lead  plaster. 

Other  Products  of  Fusion. 

There  are  various  other  processes  of  fusion  in  the  Pharma- 
^^opceia.  In  the  preparation  of  some  salts,  and  the  purifica- 
^  of  Bulphuret  of  antimony  and  metallic  bismuth,  the 
fitter  is  perhaps  the  most  interesting  of  the  group,  and  has 
1^  the  subject  of  much  criticism.  Commercial  bismuth  is 
^iBQally  contaminated  with  various  metals,  which  are  more  or 
^  leadily  oxidized  by  the  contact  of  fused  nitrate  of  potash, 
by  wUoh  arsenic,  its  most  frequent    and  most  important 

15 
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impurity,  is  removed.  If  any  oonraderable  percentage 
copper  is  present  it  is  but  imperf edly  separated  by  this  tni 
ment,  but  its  presence  is  guarded  aguust  by  the  testing  nil 
ammonia  whiob  is  enjoined. 

The  process  answeis  satisfactorily  in  the  abeenoe  of  coppe 
and  any  samples  of  commercial  bismuth  which  have  s  oca 
siderable  contamination  of  this  metal  shoold  not  be  used  fi 
tJiis  purpose ;  they  may,  howeTer,  be  purified  by  being  di 
solved  in  nitric  add,  and  precipitated  by  dilution  with  Tnt 
as  in  the  official  prooeea  for  bismuthi  subnitraa ;  the  eoff 
remains  in  solution,  and  by  collecting,  drying,  and  ignitii 
the  precipitate  with  charcoal  it  is  again  reduced  to  tl 
metallic  state ;  any  foreign  metals,  if  present,  being  left  i 
the  nitric  acid  solution,  the  reduced  bismuth  is  now  pn 
excepting  as  regards  arsenic.  If  both  arsenic  and  ooppi 
are  present  in  the  original  sample,  it  is  desirable  to  use  M 
processes  of  purification. 

The  processes  for  bromide  and  iodide  of  potassium  inridi 
the  fumon  with  charcoal  to  reduce  any  oxysalt  which  mi^ 
otherwise  escape  decomposition  if  heat  alone  were  used. 

The  decompositioiis  may  be  briefly  shown  thus : — 

Six  equivalents  each  of  iodine  and  caustic  potash  nnitel 
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info  a  state  of  quiet  f  usion.  The  salt  is  then  poured  out,  and 
when  oold  dissolved  in  water  and  filtered  to  remove  excess  of 
ehaicoal,  and  the  dear  solution  evaporated  and  orystallized. 

Questions  for  Examination. 

When  solid  substances  are  to  be  mixed  with  grease  for  the 
podadion  of  ointment,  what  modes  of  insuring  smoothness 
may  be  adopted  P 

Describe  two  methods  of  testing  the  strength  of  mercurial 
obtment,  and  state  their  relative  merits. 

In  making  spermaceti  ointment,  how  long  should  the 
itimng  be  continued  P 

Why  is  cantharides  plaster  made  nearly  destitute  of  adhe- 
HvenessP 

What  common  impurity  of  metallic  bismuth  is  not  satis- 
fetorily  removed  by  fusion  with  nitrate  of  potash,  and  by 
^iat  method  may  the  bismuth  be  freed  from  it  ? 

Eecapitulation. 

In  making  ointments  the  active  matter  should  be  smooth 
•nd  uniformly  mixed.  The  smoothness  is  usually  insured  by 
<*rful  grinding,  at  other  times  by  solution. 

The  strength  of  mercurial  ointment  should  be  tested ;  most 
•dvantageously  by  separating  and  weighing  the  mercury,  or 
^ttore  readily,  though  less  accurately,  by  taking  its  specific 
g»Tity. 

The  stiiring  of  spermaceti  ointment  should  be  continued 
ffll  its  temperature  f  all&  to  about  70°  Fahr.  to  insure  a  plastic 
*od  smooth  condition. 

Cantharides  plaster  should  possess  little  adhesiveness,  lest, 
iTemo^  it  after  use,  it  tear  the  skin  off  the  blistered 


IWon  of  bismuth  with  nitrate  of  potash  is  recommended 
to  purify  it  from  arsenic.  Copper  is  more  effectually  re- 
**^ed  by  solution  in  nitric  acid,  precipitation  with  water, 
^  fusion  with  charcoal. 

15* 


LECTTJRE    XVin. 

OFFICIAL  SALINE  PREPARATIONS,  Ero.,  CRYSTALLIZSD, 
PRECIPITATED,  SCALED,  OR  GRANULATED. 

dyaUlUied  Salts  having  ToUtile  Add  or  Bue— PmsipiUte^  (hide  <t 
Ajitimony,  Subnitnte  of  BUmntli — Chloride  of  Oalcinm,  &c.— Scftn- 
tioD  of  Iron— WbiM  Precipitate — Carbonate  of  Magnesa— Onailriii 
Snlphat«  of  Iron— Carbonate  and  Citrate  of  Potaab- Gitro-Tiina 
of  Soda— Soalad  Salu,   Sulphate   of  Beberine,   CHnte  of   Im  «> 

This  U  a  ooosideralile  group  of  subetaDoes,  induding,  bf 
Bides  salts,  soma  metallic  oxides,  sulphides,  &o.  It  inll  on^ 
be  poeeible  to  take  a  very  brief  view  of  them,  but  ttusixf 
less  GOnsequeiioe,  ae  they  are  also  treated  by  the  lecturers  m 
ohenuBtry  and  materia  medica,  and  the  prooessee  of  oiyttsllia' 
tion  and  precipitation   in  the   abstract  bave   alreadj  ^ 
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The  loss  of  aoid  in  this  way  is  exemplified  in  the  ease  of 
plmnbi  aoetas,  in  which  we  are  directed  to  add  a  little  acetic 
add  at  the  end  of  the  evaporation  to  compensate  for  that  lost 
i^  the  proceed,  and  thus  insure  the  absence  of  subacetate  in 
the  crystals. 

The  common  instructions  of  the  British  Pharmacopoeia  to 
(Inin  and  dry  the  crystals  on  filtering  paper  are  of  course 
only  suitable  for  experimental  operations.  The  centrifugal 
drainer  which  I  mentioned  in  a  former  lecture  may,  with  the 
jreatest  advantage,  be  used  on  the  manufacturing  scale. 

Antimanii  Oxidum. 

When  solution  of  chloride  of  antimony  is  diluted  with  a 
ttge  quantity  of  water,  a  precipitate  is  thrown  down,  consist- 
ig  of  chloride  and  oxide  of  antimony  united,  the  solution 
mn  which  it  has  been  thrown  down  still  retaining  a  small 
Qan%  of  antimony  and  a  considerable  quantity  of  hydro- 
ilorio  acid,  produced  by  the  mutual  decomposition  of  chlo- 
de  of  antimony  and  water — 

SbClj  +  3  HO  =  SbOj  +  3  Ha 

The  precise  composition  of  the  precipitate  depends  upon 
to  quantity  of  water  used,  the  composition  varying  from 
equivalent  of  chloride  with  2  of  oxide  to  1  of  chloride  with 
3  of  oxide.  The  quantity  of  chloride  present  diminishes  as 
lie  washing  of  the  precipitate  continues.  The  Uquor  of  the 
Uoride  of  antimony  contains  various  impurities,  chloride  of 
ran  most  abundantly,  and  smaller  quantities  of  copper,  lead, 
od  arsenic.  These  are  washed  away  along  with  the  hydro- 
Uoric  acid ;  when  they  are  sufficiently  removed,  the  remain- 
Dg  undecomposed  chloride  of  antimony  contained  in  the 
<i*BGipitate  is  decomposed  by  the  addition  of  carbonate  of  soda, 
•Aonio  acid  being  Kberated,  chloride  of  sodium  and  oxide  of 
Bitiniony  formed.  The  precipitate  is  subjected  to  a  second 
^>dmig  to  remove  the  soda  salts. 
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Bismuthi  Subnitrm. 

The  prooeee  for  the  preparatiou  of  this  salt  is  very  anal 
to  that  which  I  have  jiut  deembed  in  ocnmection  with  oiu 
of  antimony.  The  metallic  bismuth  is  first  diseolved  i 
nitric  acid  to  form  an  acid  nitrate  BiO,  3  N0(,  which,  c 
dilution  with  a  lai^e  quantity  of  water,  throws  down  tl 
subnitrnte  BiO,  NO,,  leaving  in  solution  a  etronglj  ad 
nitrate  BiOj  9  NO,,  together  with  nitrates  of  oopper,  irtm,  i 
lead,  if  these  metals  were  present  in  the  bismuth;  but  aiseni 
which  is  a  frequent  impurity  of  bismuth,  is  thrown  down  i 
combination  with  the  subnitrate.  It  is,  therefore,  mn 
especially  important  to  have  the  bismuth  freed  from  aaea 
before  it  is  used  for  this  purpose. 

It  is  said  that  by  long-continued  washing  the  whole  of  tli 
nitric  acid  may  be  washed  out  of  this  precipitate,  lesni^ 
only  the  oxide ;  the  Pharmacopoeia,  however,  fixes  the  eitei 
of  washing  which  has  to  be  used,  and  gives  as  the  ixa 
position  of  the  prodmA,  the  formida  BiO,  NOjSEO,  o 
BiNO,  HjO. 

It  is  to  be  dried  at  a  temperature  not  exceeding  150°  Filu 
(=  6u'5°  C.)  to  avoid  the  expulsion  of  the  water  of  hydntin 


which  it  contains. 
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Argenti  Oxidum 

)itated  from  the  nitrate  by  means  of  lime  water,  which 
red  to  the  alkaline  solutions,  as  it  is  less  likely  to  be 
lated  with  carbonate,  and  thus  avoids  the  chance  of 
e  of  silver  being  thrown  down  along  with  the  oxide. 
"Q  absence  of  carbonate,  freshly-prepared  lime  water 
3e  used.  Commercial  oxide  of  silver  often  contains 
rbonate. 

Calcii  Chhridum 

aed  by  neutralizing  hydrochloric  acid  with  carbonate 

Most  of  the  native  carbonates  of  lime  contain  oxide 

uate  of  iron ;  and  with  the  view  of  separating  the  proto- 

of  iron  thus  introduced  a  little  chlorinated  lime 

I  to  the  solution,  by  the  action  of  which  it  becomes 

d  into  perchloride,  and  is  subsequently  precipitated  as 

3  by  the  addition  of  slaked  lime.      Proto-salts  of  iron 

imperfectly  precipitated  in  this  way,  but  per-salts  are 

ely  separated,  hence  the  use  of  the  chlorinated  lime. 

le  mode  of  separating  iron  is  adopted  in  the  prepara- 

zinc,  using  chlorine  water  and  carbonate  of  zinc  in 

chlorinated  lime  and  slaked  lime. 

I  the  solutions  thus  purified  the  carbonates  of  lime 

c  may  be  precipitated  by  the  addition  of  alkaline 

tes. 

recipitating  carbonate  of  zinc,  effervescence  takes 
om  the  precipitated  carbonate  of  zinc  containing  only 
ident  of  carbonic  acid  to  3  of  oxide  of  zinc — 

3  ZnO,  SO,  +  3  NaO,  COj  +  Aq  = 
(ZnO,  CO,  +  2  ZnO,  3  HO)  +  3  NaO,  SO,  +  2  COa. 

Peroxidum  Humulum — Ferri  Peroxidum  Hydratum. 

humid  or  moist  peroxide  precipitated  from  persul- 

f  iron  by  caustic  soda,  and  after  being  washed  and 

is  preserved  without  drying ;  but  it  should  not  be 

dd  long,  as  the  only  advantage  it  possesses  over  the 
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hydrated  oxide  is  its  greater  solubility,  and  this  it  in  a  gret 
measure  lc»ee  when  kept  for  a  length  of  time,  even  if  pP 
served  moist. 

The  hydrated  oxide  is  prepared  by  drying  this  prec^dW 
below  212°,  by  which  it  retains  1  equivalent  of  water  and 
ooDsiderable  degree  of  solubility. 

By  a  higher  heat  it  loses  the  water  of  hydration,  and  nit 
it  its  ready  solubility. 

JWn'  Oxidum  Magneticum, 

When  peroxide  and  protoxide  of  iron  are  preopitate 
together  they  unite,  forming  the  blaok  magnetio  oxiA 
thus — 

Pe,0,  +  FoO  =  Fofit. 

The  official  process  yields  a  precipitate  containing  an  exw 
of  peroxide  of  iron  and  some  wat«r  of  hydration.  It  ia  no 
probable  there  is  any  advantage  in  its  use  in  medicine  u  it  i 
deoompoBed  into  proto-  and  per-compounds  by  union  witi 
adds. 

Hydrargyrum  Ammomatum. 

There  Is  no  peculiarity  in  the  prooess  for  this  oonqiaDDd 
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MagnesiiB  Carbonaa — MagnesuB  Carbonas  Levis. 

It  mnst  be  noted  that  when  carbonate  of  magnesia  is 
oidered,  the  heavy  is  to  be  used  unless  the  Ught  is  specially 
indicated.  They  are  of  the  same  composition,  viz.,  3  equi- 
valents of  neutral  carbonate  with  1  equivalent  of  hydrate  and 
4  of  water,  or — 

3  (MgOCOj)  +  MgO  +  6  HO. 

The  physical  condition  depends  upon  the  degree  of  concen- 
tration of  the  solutions  from  which  the  precipitate  is  thrown 
down,  and  some  other  minutise  which  are  known  only  to 
the  manufacturers. 

The  precise  processes  of  the  British  Pharmacopoeia  are 
probably  rarely  followed,  but  as  the  result  is  obtained  satis- 
&otorily  by  other  methods  this  is  of  no  moment. 

Ferri  Sulphatis  Oranulata. 

This  is  a  precipitate  formed  by  adding  a  strong  aqueous 
solution  of  sulphate  of  iron  to  spirit  of  wine.  The  salt  is  pre- 
cipitated as  minute  crystals  of  precisely  the  same  composition 
as  the  salt  crystallized  in  the  usual  way. 

It  has  been  said  to  be  a  refinement  without  an  advantage ; 
hot  granulation  as  directed  in  the  Pharmacopoeia  is  a  con- 
venient mode  of  obtaining  the  protosulphate  of  iron  free  from 
Hie  persulphate.  The  former  salt  being  insoluble  in  spirit  is 
precipitated,  while  the  latter,  from  its  free  solubility  in  spirit, 
I'eniains  in  solution ;  the  degree  of  purity  thus  obtained  is 
greater  than  the  salt  crystallized  in  the  usual  way,  unless 
^  process  was  conducted  with  more  than  ordinary  care,  and 
tt^e  granulated  salt  is  f  oimd  to  be  less  prone  to  oxidation  by 
exposure  to  the  air. 

Some  manufacturers  produce  sulphate  of  iron  in  large  orys- 
Wb  with  this  same  property — a  tendency  to  effloresce  without 
oxidizing,  but  by  what  means  they  obtcdn  these  results  I  am 
J^ot  informed. 
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PoioMa  Carbonaa — Potaeaa  Citrat. 
Theee  two  salta  are  granulated  bj  evapoiatiiig  the  solntiaiii 
to  dtynees  with  ooDstant  aturing,  hy  which  opeiatioii  an  in- 
dietinot  carystallizatioD  takes  place ;  bat  as  there  is  no  motlm 
liquor  separated,  the  salt  is  not  puiified  by  the  procen,  ui 
to  obtain  satis&otoiy  products  the  cbemicals  operated  ^tli 
must  be  sufficiently  pure  before  granulation  is  oommenoed.  In 
speaking  of  the  phenomena  of  solution,  I  pointed  out  that  ■ 
saturated  solution  of  carbonate  of  potash  does  not  dissolve  mj 
appreciable  quantity  of  sulphate.  We  consequently  have  tiw 
means  of  purifying  the  carbonate  of  potash,  known  in  oom- 
merce  as  "  pearl  ash,"  by  simply  dissolving  out  the  carlxnute 
in  the  smallest  possible  quantity  of  water,  by  which  the  nl- 
phate  is  left  behind,  and  the  solution  obtained  la  suffiaentl; 
pure  to  be  granulated  for  medidnal  use.  The  ordinary  procw 
of  crystallization  is  not  used  for  these  salts,  as  they  are  deli- 
queeoent,  and  the  draining  and  drying  of  the  crystals  would 
be  troublesome. 

Soda  Citro-Tartras  effervescena. 

The  granulation  of  this  salt,  or  rather  mixture  of  Bilt' 

and  acids,  is  effected  by  using  just  so  much  heat  as  cwnv 
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>inp(mnd.  The  salts  of  peroxide  of  iron,  with  organic  acids 
id  the  sulphate  of  beberine,  are  the  principal  medicinal 
ibfitances  kept  in  scales,  but  it  has  also  been  suggested  to 
lye  extract  of  rhubarb  and  some  other  substances  prepared 
this  form. 

Ihrri  et  AmmonicB  Citras. 

Peroxide  of  iron,  freshly  precipitated  and  washed,  but  not 
ied,  dissolves  pretty  freely  in  solution  of  citric  acid,  but  if 
le  salt  thus  obtained  is  reduced  to  dryness,  it  is  not  again 
edy  soluble  in  water.  If,  however,  ammonia  be  added  to 
16  solution  of  oxide  in  citric  add,  before  it  is  evaporated, 
rather  indefinite  compound  of  the  two  citrates  is  formed, 
hich  may  be  reduced  to  dryness  without  losing  its  solubility, 
ach  is  the  natmre  of  the  well-known  salt  of  the  Pharmacopoeia. 
f  the  oxide  of  iron  be  not  in  excess  of  the  quantity  prescribed, 
will  not  be  precipitated  by  either  acids  or  carbonates  of 
Ikalies ;  but  if  it  be  much  in  excess  of  the  quantity  ordered, 
hich  may  happen  without  changing  the  appearances,  the 
ildition  of  an  add  will  cause  the  separation  of  the  iron,  as  a 
asio  citrate,  while  the  ammonia  forms  a  salt  with  the  add 
dded.  The  Pharmacopoeia  directs  that  the  salt  shall  not 
iave  less  than  27  per  cent,  of  peroxide  of  iron  when  calcined, 
nd  that  the  oxide  thus  obtained  shall  not  be  contaminated 
ith  alkali,  which  would  result  from  potash  or  soda  having 
^n  used  instead  of  ammonia  in  the  formation  of  the  salt.  It 
bo  directs  that  the  dtrate,  when  heated  with  excess  of  caustic 
otaah,  evolves  ammonia  and  deposits  iron,  and  the  clear  alka- 
ae  Uquor  from  which  the  iron  has  been  separated  will  not 
^posit  cream  of  tartar  if  supersaturated  with  acetic  add, 
lowmg  that  tartaric  add  has  not  been  substituted  for  citric 
eid  in  its  manufacture. 

Ferrum  Tartaratum 

8  obtained  by  digesting  fresh,  moist  peroxide  of  iron  with 
'^wa  of  tartar,  at  a  temperature  not  exceeding  140°  Fahr., 
^  no  more  peroxide  of  iron  is  dissolved. 
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The  genra^  oharaaters  of  the  salt  thus  olitftined  are  a 
to  those  of  the  dtrate  of  iron  and  anuBonia,  bat  of  ooone  -    ^y 

ammoiiia  is  erolved  when  it  is  boiled  with  oaustio  soda;  an d 

if  the  alkaline  liquor  tbuB  obtained  be  filtraed  from  tim  pe^^ 
oxide  of  iron,  and  Buperaaturated  with  aoetio  atsd,  the  CTea^=n 
of  tartar  originally  used  in  the  preparation  of  the  salt  is  r^^B- 
prodpitated. 

Rrri  et  Quina  Citras. 

In  the  preparation  of  this  salt  the  peroxide  of  iron  is  iIL^ft 
solved  in  citrio  add,  the  eame  as  for  making  dtrat«  of  in^^ 
and  anunonia ;  but  before  adding  the  ammonia  some  freabl^^- 
predpitated  quinine — not  the  sulphate — is  added,  which  frait^** 
dtrat«  of  quinine  and  dissolves ;  but  tiiis  would  not  be  ^ 
pennanently  soluble  salt  without  ammonia ;  oonseqnentL^ 
anmionia  is  added  in  small  eucoesdve  portions,  each  ad(liti»^v> 
causing  the  precipitation  of  some  quinine,  which,  howere:^! 
speedily  redissolvee,  unless  too  muob  ammonia  has  beecxi 
added. 

In  the  testa  for  this  salt  you  will  find  the  statement  that-M* 
is  precipitated  white  by  liquor  of  ammonia,  and  brown  by 
caustic  soda ;  the  latter,  however,  causes  the  separation  of  bofcli 


recapitulatiok.  237 

Questions  for  Examination. 

Wiiat  precaution  is  requisite  in  preparing  solution  of  acetate 
:  lead  for  dystaUizdng,  and  what  other  salts  require  similar 
are? 

If  impure  metallic  bismuth  be  used  for  preparing  the 
ibnitrate,  how  are  the  different  impurities  affected  by  the 
rocessP 

How  is  iron  to  be  separated  from  chloride  of  calcium  or 
bloride  of  zinc  if  present  as  an  impurity  ? 

How  is  granulated  sulphate  of  iron  prepared,  and  what  are 
bs  advantages? 

What  class  of  substances  is  it  customary  to  have  scaled, 
md  what  are  the  advantages  of  the  process  ? 


Recapitulation. 

Some  salts  having  a  volatile  acid  or  base  are  liable  to  lose 
ft  portion  of  the  volatile  constituent  during  evaporation,  and 
should  be  rendered  neutral  again  before  being  crystallized. 

Impure  metallic  bismuth  dissolved  in  nitric  acid  and 
poured  into  water  is  precipitated;  most  impurities  which 
ought  be  present  remain  in  solution ;  arsenic  would  go  down 
^  the  bismuth. 

Ferrous  chloride  is  not  readily  separated  from  chlorides  of 
cddum  or  zinc  until  converted  into  ferric  chloride. 

Granulated  sulphate  of  iron  is  more  easily  obtained  free 
^roni  persulphate  than  the  same  salt  crystallized  in  the 
^^idinary  way,  and  is  less  liable  to  become  oxidized  by 
keeping. 

Scaling  imparts  a  convenient  form  to  colloid  salts,  but  does 
^ot  insure  their  purity ;  it  is  therefore  necessary  to  test  their 
P^ty,  especially  in  the  case  of  citrate  of  iron  and  quinine, 
^ch  is  often  deficient  in  quinine. 


LECTURE    XIX. 

COMPLBX    PROCESSEa 

Some  of  the  more  Complex  PT«c««se«  of  the  Fhumuopoeim — TvUiieiai- 
Tiuiiiia  Anid — SnlpliKte  of  Qninine— Hjdroohlotcte  of  MotphU— Bmk 
of  Jalap,  ScammoDj,  and  PodaphjUam. 

The  subjects  ■which  we  have  to  condder  at  preaeDt  bdimg 
more  eepeoiaUy  to  the  maaufaoturer ;  they  are  too  oam^- 
cBt«d  to  be  advantageouBly  conducted  upon  the  small  tale, 
but  they  are  neTertbeless  processes  o{  high-class  phannacj, 
and  though  it  is  not  expected  of  any  retail  phatmais§t  tint 
he  vill  conduct  them  for  himself,  no  one  can  claim -s  good 
podtiou  for  his  profession  who  is  not  familiar  with  the  piiD* 
oiples  upon  which  they  are  f  oimded,  and  has  some  ides  d 
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ihloride,  is  next  to  be  decomposed  with  snlphurio  add,  added 
n  sufficient  quantity  to  decompose  the  tartrate  of  lime,  and 
he  mixture  boiled  for  half  an  hour,  or  till  it  is  judged  that 
he  reaction  is  complete.  The  deposit  then  consists  of  sul- 
phate of  lime,  which  is  only  sparingly  soluble,  and  the 
ohtion  contains  the  tartaric  acid,  with  a  small  quantity  also 
f  sulphate  of  lime.  As  the  solution  is  evaporated  the  lime 
^t  is  deposited,  and  separated  by  filtration  before  the  liquor 
\  finally  reduced  to  the  crystallizing  point.  A  further 
operation,  till  a  pellicle  forms  upon  the  surface,  prepares  it 
>r  crystallization.  This  crop  of  crystals  usually  contains 
ill  a  small  quantity  of  sulphate  of  lime,  and  is  purified  from 
lis  by  again  dissolving  in  water,  filtering,  and  recrystal- 
zing.  The  mother  liquors  may  be  made  to  yield  a  second 
Pop  of  inferior  acid  by  further  evaporation  and  crystal- 
xation.  The  mother  liquors  are  usually  dark-coloured,  and 
Pe  sometimes  bleached  by  the  addition  of  nitric  acid  during 
le  evaporation,  by  which  the  colouring  matters  are  oxidized 
DO,  and  NO,  being  evolved) ;  but  this  endangers  the  con- 
unination  of  the  tartaric  acid  with  oxalic. 

The  Pharmacopoeia  tests  are  intended  to  guard  against  the 
tBsence  of  oxalic  add,  which  would  give  a  precipitate  with 
ilphate  of  lime ;  and  against  sulphate  of  lime,  which  would 
ive a predpitate  with  oxalate  of  ammonia;  for  though  we 
eed  not  fear  the  presence  of  both  in  one  sample,  we  must 
naid  against  both  separately. 

The  process  for  citric  acid  is  very  similar  both  in  the 
eiieral  prindples  and  the  precautions  required. 

Acidum  Tannicum. 

Nutgalls  contain  25  to  50  per  cent,  of  tannic  add,  which 
^  freely  soluble  in  water,  spirit,  or  ether ;  but  as  the  acid  is 
^  prone  to  decomposition,  either  by  exposure  to  air  or 
^  when  dissolved  in  water,  it  is  not  practicable  to  extract 
'  commercially  by  means  of  water.  Ether  is  the  solvent 
I'Wayg  used,  and  generally   in  combination  with  a  small 
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quantity  of  water.  The  prooees  is  one  of  aimple  extnotic 
and  evaporation,  without  any  means  of  purifioatiou,  tl 
amoimt  of  impurity  extracted  hy  the  ether  beang  so  smajl  i 
to  he  of  no  importanoe  medioinaUy.  A  little  colour  bi 
leououB  matter  are  the  only  usual  contaminations ;  the  latt 
renders  its  solution  in  water  turbid,  but  is  of  too  rdu 
amount  to  interfere  with  the  medicinal  value  of  the  piDdnc 
Ae  the  aqueous  solution  undergoes  spontaneous  deoompn 
tion,  tannic  acid  is  kept  dissolved  in  glycerine  for  mediooi 
use,  or  dissolved  in  spirit  as  a  reagent. 

Quints  Su^haa. 
The  British  Pharmaoopoeia  process  for  solpbate  of  qmiun 
oonaiBts  in  macerating  the  yeliow  bark  in  dilute  hydiocblaii 
add,  by  which  the  alkaloids  are  rendered  soluble  and  u 
washed  out  by  the  subsequent  process  of  percolation.  Tb 
acid  liquor  being  next  precipitated  with  caustic  soda  added  li 
esoeea,  Uie  precipitate  which  is  deposited  contains  the  alb 
loids,  together  with  a  portion  of  the  astringent  acids  of  tin 
bark  (cincho-tannio,  red  cinohonio,  kinio,  and  kinovio),  irioA 
however,  are  held  more  by  mechanioal  attachment  tlui 
ohemioal  union,  and  are  subsequently  washed  away  ij  pv 
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•point  till  a  film  forms  on  the  surf aoe ;  it  is  then  allowed 
ool,  when  a  considerable  deposit  of  sulphate  of  quinine 
s  place.  The  sulphate  of  quinine  is  soluble  in  thirty 
»  its  weight  of  boiling  water,  but  requires  750  times 
reight  of  cold.  There  should,  therefore,  be  96  per  cent,  of 
sulphate  of  quinine  deposited,  and  only  about  4  per  cent, 
bed  in  the  mother  liquor,  along  with  the  sulphates  of  the 
T  alkaloids  should  they  be  present ;  sulphate  of  quinidine 
f  about  three  times  as  soluble,  and  sulphate  of  dnchonine 
it  ten  times  as  soluble,  as  sulphate  of  quinine.  Sulphate 
morphous  quinine  is  also  present  in  the  mother  liquor, 
precise  nature  of  this  amorphous  quinine  is  a  disputed 
it;  and  so  is  the  question  of  its  original  existence  in  the 
:,  or  its  production  from  the  decomposition  of  some  of  the 
bids  during  the  process  of  extraction, 
he  proportion  of  sulphate  of  quinine  yielded  by  different 
Is  of  bark  varies  exceedingly,  and  even  in  different 
pies  of  the  same  species,  i.^.,  C.  Calasaya,  the  product 
aid  by  Wittstein  to  vsuy  from  1  to  3  per  cent.  The 
nnacopceia  requires  that  yellow  bark  should  contain  not 
than  2  per  cent,  of  pure  quinine ;  but  a  manufacturer 
Id  be  quite  at  liberty  to  use  any  inferior  quality  of  bark 
d  which  he  might  find  it  profitable  to  extract  quinine 
rided  the  sulphate  was  ultimately  obtained  of  the  requisite 

%  subjoined  table  shows  the  proportion  of  quinine  and 
ionine  yielded  by  several  kinds  of  cinchona  : — 

Quinine  and  dnchonine  in  100  parts  of 
Brown  and  Grey  Barks  ;* 


Qain. 

Cinch. 

Hooanoco  . 

0-40 

1-70 

Loza 

0-35 

0*34 

Pseudo  Loxa 

0-35 

0-66 

Huamalies . 

0-30 

0-80 

Jaen  Pallida 

0-56 

0-60 

•  Watts's  "  Diotionaij  of  Cbemiatry." 

1^ 
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YdhaorOrant^: 

Cahs>7k- 

Qnln. 

ClH*. 

(.1)  PUn» 

2-ao 

0-28 

(6)  ConTolut*     . 

110 

O-IA 

FibroM 

1-05 

0-83 

Bum 

OM 

0« 

PiUy*        . 

1-68 

0-90 

««/.■ 

CinduKW  lubn 

0-91 

UK 

Many  reoent  analyses  of  cdnchonas  ahow  that  much  lai^v 
peroentageB  of  quinme  are  not  uncommon.  For  example,  ii 
the  Pharmaceutical  Joariwl,  October  22,  1881,  Mr.  Mclvwr"! 
analysis  gave  12*9  total  alkaloidal  salt^ ;  thus — 


Sulphftte  of  quinine 


„         dncbonlne 

„        qujnidino  • 

AmotphoQB  ■Ikmldd    . 


Morphics  Hydrocklorat. 

Several  different  prooesBes  have  been  devised  for  tie  o- 
traction  of  morphia  from  opium,  and  separating  it  fn*» 
the  other  allaloide ;  it  would  not  be  profitable  to  oocspf 
time  with  a  full  ilffirri]ilj'm  nf  more  than  onp.  wp  w-ill  tkP- 
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Uorates  of  morphia  and  codeia  are  deposited  as  a  crystalline 
iredpitate ;  the  whole  is  concentrated  so  far  that  on  cooling 
t  becomes  almost  solid  from  the  bulk  of  crystals  which 
eposit;  the  crystalline  mass  is  folded  in  a  doth  and  strongly 
ressed  to  remove  the  mother  liquor,  which  contams  much 
doming  matter  and  hydrochlorates  of  codeia,  &c.,  together, 
f  course,  with  a  portion  of  the  morphia  salt. 
The  cake  of  crystals  contains  meconate  of  lime  and  hydro- 
ilorate  of  morphia  and  codeia ;  it  is  triturated  with  boiling 
'ater  to  dissolve  the  morphia  (and  codeia) ;  the  meconate  of 
me  being' insoluble,  is  separated  by  filtration.     The  liquor, 
)gether  with  the  water  which  has  been  used  for  washing  the 
leoonate  of  lime,  is  then  evaporated  again  till  it  solidifies  on 
wling,  and  the  pressure  in  folds  of  calico  repeated  to  remove 
farther  portion  of  impurities.     If  the  morphia  salt  is  still 
ighly  coloured,  crystallization  is  to  be  repeated  again  in  the 
Mne  manner.     When  suflSciently  free  from  colour,  the  pressed 
4e  is  dissolved  in  6  oz.  of  boiling  water,  and  digested  with 
qnarter  of  an  oimce  of  pure  animal  charcoal  for  twenty 
nutes,  by  which  the  remaining  colour  is  removed.    The  pure 
rphia  is  then  precipitated  by  the  addition  of  ammonia,  the 
i&  remaining  in  solution.     If  the  ammonia  is  added  while 
^iqnor  is  hot,  the  morphia  is  deposited  in  crystals  as  it 
.  and  is  more  readily  washed  clean ;  when  the  washings 
iger  give  indications  of  chlorides  with  nitrate  of  silver, 
orphia  may  be  transferred  to  a  dish  or  flask  with  2  oz. 
er,  and,  when  it  is  brought  to  the  boiling  point,  dilute 
hloric  acid  added  by  slow  degrees,  so  that  the  morphia 
dissolved  with  the  smallest  possible  quantity  of  acid 
leutral  salt  may  result.    As  this  solution  now  contains 
irochlorate  of  morphia,  it  may  either  be  evaporated  to 
or  concentrated  and  crystallized, 
allowing  analysis  of  opiimi  will  give  a  general  idea  of 
>rtion  of  various  constituents  besides  morphia,  and 
V  necessary  it  must  be  to  have  a  well-devised  scheme 
a  pure  alkaloid  from  so  complex  a  drug  ; — 

IS* 
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Mulder'*  Analytit  <if  Smyrna  Opimm. 


Morphu 

10-84 

6-30 

Nucotm 

6-80 

7-31 

Codeii 

OCT 

0-72 

Nuoeiue 

6-62 

9-00 

Meconin 

0-80 

0-58 

Meconicacid  . 

5-12 

6-12 

Pftt      . 

2-16 

Cuutchonc     . 

612 

RadD  . 

3-58 

Oomiiiy  extractiTe 

25-20 

Onm    . 

1-M 

Mnou. 

19-08 

Wrter. 

9-84 

Lo«    . 

2-U 

Besins. 
The  pliarmaoeutioal   reams  which    do  not  belong  ponl; 
to  the  department  of  materia  medica  are    reeios  of  j>l>pi 
podophyllum,  and  soammony. 

17te  Seain  of  Jalap, 
Or,  as  it  is  popularly  called,  jalapine,  differs  from  the  jbI^ 
resin  of  the  old  Edinburgh  Fharmaoopceia  in  being  more  fne 
from  impnritieB.      The  prooees  now  inoludee  washing  with 
water,  which  removes  small  quantities  of  matter  soluble  1)ott 
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\g  matter  is  not  thus  completely  removed ;  and  if  it  is 
to  obtain  a  pale-coloured  resin,  the  powdered  jalap 
mixed  with  animal,  charcoal  in  the  percolator,  or  the 
macerated  with  the  charcoal,  as  a  second  stage  in  the 

Resin  of  Scammony 

ned  in  precisely  the  same  way  from  scommony  root 
.  the  inferior  qualities  of  commercial  scammony,  by 
Qeans  they  are  freed  from  any  earthy  or  amylaceous 
les  they  may  contain. 

ommercial  resin  of  scammony,  prepared  from  the  root, 
[y  contaminated  with  a  portion  of  deliquescent  matter, 
from  imperfect  washing  of  the  resin.  It  is  detected 
crating  the  sample  in  ether,  which  dissolves  the  resin, 
es  the  watery  extractive.  If  this  impurity  is  present 
Qotable  quantity,  it  imparts  a  stickiness  to  the  resin 
ure  samples  do  not  possess.  If  there  be  but  a  small 
7  of  the  aqueous  extractive  present,  it  is  only  detected 
isolubility  in  ether.  Recent  investigations  show  that 
IS  of  scammony  and  jalap  are  practically  identical. 

Resin  of  Podophyllum^ 

ily  known  as  podophyllin,  is  obtained  by  a  similar 
but  the  distillation  of  greater  part  of  the  spirit  is 

without  the  previous  addition  of  water. 
!  concentrated  tincture,  as  it  comes  from  the  boiler  of 

be  added  to  water,  the  resin  is  precipitated,  leaving 

in  solution ;  but  as  hydrochlorate  of  berberin  is 
)  in  water,  the  Pharmacopoeia  directs  that  the  water 

the  precipitation  of  the  resin  should  be  mixed  with 
nty-fourth  of  its  bulk  of  hydrochloric  acid,  that  the 
lorate  of  berberin  may  be  precipitated  along  with  the 
[t  is  said  that  much  of  the  activity  of  podophyllin 

upon  the  presence  of  berberin ;  it  is,  therefore, 
it  to  insure  the  presence  of  this  active  principle  by 
tion  of  the  add  to  the  water. 
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It  is  also  important  to  examine  imported  samples,  as  m< 
of  them  come  from  America,  vhare,  according  to  Profea 
FaiiBli's  statement  in  1864,  ttie  practice  of  manufaotur 
was  not  uniform  in  this  respect,  the  TJ.8.  Ptiarmacopceia  t 
directing  the  use  of  acid,  and  the  test  of  purity  indicatL 
the  absence  of  the  berberin,  thus — "  It  is  partially  soluble 
ether,  and  the  reeidue,  when  dissolved  in  solution  of  potsa 
is  not  precipitablfl  by  hydrochloric  acid." 

The  British  Fharmaoopceia  tests  require  that  it  should, 
soluble  in  rectified  spirit  and  in  aqueous  solution  of  ammon 
that  it  should  be  precdpitable  from  the  alcoholic  solution  I 
irater,  and  from  the  alkaline  solution  by  acids ;  these  r 
actions  take  place  both  with  the  re^  and  Uie  hydrocUonl 
of  berberin. 

If  the  podophyllin  be  boiled  in  dilute  acetic  acid,  tlie  len 
remains  undissolved  while  the  berberin  is  taken  iqt,  and,  i 
the  liquor  cook,  it  is  renleposited  in  the  form  of  a  yello' 
precipitate. 

Contrary  to  Parish's  requirements,  oar  podophyllin,  wbe 
exhausted  with  ether,  leaves  a  residue  soluble  in  solution  < 
potassa,  and  which  does  yield  a  precipitate  on  being  nei 
tralized  with  hydrochloric  acid. 
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Recapitulation. 


Tartaric  add  is  prepared  by  converting  cream  of  tartar  into 
tartrate  of  lime,  and  then  decomposing  the  tartrate  of  lime 
with  sulphuric  acid.  The  tartaric  acid  is  liable  to  be  con- 
taminated with  sulphate  of  lime,  or,  if  nitric  acid  has  been 
used  to  oxidize  the  colour,  it  may  be  contaminated  with 
oxalic  acid. 

Tannic  acid  is  obtained  by  extracting  galls  with  ether  and 
a  little  water ;  the  principal  impurities  are  colouring  matter 
and  a  little  resin. 

Sulphate  of  quinine  is  obtained  from  yellow  bark  by 
extraction  with  wator  and  HCl,  precipitating  with  NaO,  and 
disBolving  the  washed  precipitate  in  hot  water  with  the  least 
possible  quantity  of  sulphuric  acid. 

Hydrochlorate  of  morphia  is  obtained  by  decomposing 
infusion  of  opium  with  CaCl,  evaporating  the  liquor  to  small 
Vnilk,  pressing  the  resulting  crystals,  repeating  the  crystal- 
liation  and  pressing,  dissolving  the  crystals,  precipitating 
withanunonia,  and  dissolving  the  washed  precipitate  in  water 
and  Ha 

Resin  of  jalap  is  precipitated  from  a  tincture  of  the  root, 
^  spirit  being  distilled  off,  and  the  residue  .washed  with 
^ter. 

Resin  of  scammony  is  produced  the  same  way. 

Resin  of  podophyllum  is  precipitated  from  the  tincture  by 
^^  addition  of  water  and  HCl ;  the  latter  precipitating  the 
»^berin,  which  would  be  washed  away  if  this  addition  were 
^made. 


LECTURE    XX. 

DISPENSING. 

Iniportuioe  of  Orderiy  Habits — Prepsntioiu  in  Antidpaition  of  Bcquin- 
meiitB — Pieaoriptioiu  difficult  to  nad — Weigluiig — Meamring—A'' 
tngnooa  Pieaoriptioiia,  Umunal  I>o*ea,  Ao. — Hodea  of  Hudiig— 8diU< 
Salta-Precipitatioii  of  Actire  ICatter— Uw  of  Diatilled  Wat«-tMn 
of  Mixing  Powdera  in  Simpeiuioa — Fntration — Spirit  of  Nitmu  Efts 
to  be  Neatntlixed — Emolaioiu,  Egg  Liniments,  kc 


Practical  dispenmug  requires  for  its  satisfaotoiy  and  suooeM- 
fill  prosecutioii  a  oonBiderable  versaHlity  of  talent.  'Su 
diepenser  ought  to  have  a  good  fund  of  general  informaivHi 
— informatioa,  it  may  be,  which  ie  only  rarely  called  into 
requisition,  yet  may  be  eesential  to  suocees  on  some  paiticniu 
occasion.  Every  day  may  call  into  play  some  knowle^ 
which  will  not  be  wanted  aguu  for  months ;  there  are  «9' 
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^ere  is  no  department  of  business  in  which  the  formation 
good  habits  is  so  important  as  in  dispensing.     To  do  a 
^  by  habit  reqidres  no  attention,  and  gives  no  trouble 
ter  the  habit  is  once  formed.     If  you  have  the  habit  of 
itting  your  measures,  mortars,  knives,  &o.,  away  dirty,  or 
aving  them  about  because  they  are  not  clean,  there  will  be 
'eiy  probability  that  they  will  give  twice  as  much  trouble  to 
3an  when  wanted,  and  will  also  risk  the  spoiling  of  some 
edidne  by  being  used  without  cleaning.      If  you  form  the 
.hit  of  putting  things  down  just  where  you  have  used  them, 
just  where  it  is  most  convenient  at  the  time,  it  will 
oUbly  cost  you  ten  times  as  much  trouble  to  find  them 
xt  time  they  are  wanted ;  whereas,  once  form  the  habit  of 
iting  them  in  their  right  places,  and  doing  so  no  longer 
sts  either  thought  or  trouble.     You  perhaps  think  that  I 
1  only  telling  you  what  every  one  knows.     Be  it  so ;  I 
ly  add,  I  am  only  telling  you  what  very  few  put  in 
actioe.     It  is  easier  to  find  a  classical  scholar,  an  accom- 
ifihed  chemist,  or  a  learned  botanist,  than  it  is  to  find  a 
an  who  both  knows  and  practises  those  moral  qualifications 
wUch  I  have  been  alluding  ;  and,  while  this  is  the  case,  I 
d  that  I  cannot  omit  the  inculcation  of  those  habits  which 
Id  80  much  to  the  value  of  a  dispenser,  and  which,  as  far  as 
y  own  experience  goes,  are  so  rarely  to  be  met  with. 
The  most  common-place  man  can  have  his  house  in  order 
hen  he  expects  any  one  coming  to  inspect  it,  or  will 
srtorm  his  work  well  on  any  great  occasion ;  but  the  rare 
id  yalnable  qualification  is  the  habit  of  doing  the  same  on 
iiall  occasions,  and  on  all  occasiona     Let  it  be  your  habit 
"^  habit  so  strongly  formed  as  to  be  your  second  nature — 
>  be  orderly,  accurate,  neat,  and  quick,  attentive  to  little 
l^nigB,  observant  of  everything.     There  is  commonly  more 
^0  wasted  in  going  through  the  work  in  a  spiritless  manner 
"an  would  suffice  to  acquire  the  theoretical  knowledge  in 
'^junction  with  the  practical  experience  which  we  too  often 
^  wanting,  and  the  absence  of  which  is  excused  on  the 
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plea  that  no  time  has  been  allowed  for  its  aoquirement.  'Re 
time  spent  in  putting  things  in  order,  seeing  that  eroryiMng 
is  clean  and  in  its  place  and  ready  for  the  nest  job,  is  about 
tiie  beet  spent  portion  of  the  day.  Nothing  can  be  more  idls 
or  pernicious  than  the  idea  that  it  is  beneath  the  dignity  of  t 
dispenser  to  do  this  kind  of  work  for  himself — it  is  only  the 
sham  gentleman  who  is  afraid  of  losing  caete  by  attending 
to  those  little  things  which  really  add  so  much  to  hia  on 
value.  He  who  keeps  his  own  department  in  moe  order  vilt 
soon  leam  to  do  his  work  with  the  least  possible  dirt,  dUis 
to  his  appliajices  or  to  himself,  and  will  add  to  his  sccuncy 
at  the  same  time.  The  dispenser  should  be  an  acoompliEhHi 
man  and  a  gentleman — up  to  every  duty,  and  above  none. 

I  might  enlarge  upon  many  points,  but  I  hope  I  have  mi 
enough  to  be  a  useful  hint  to  those  who  are  willing  to  take 
it.     I  must  now  pass  on  to  a  few  aids  to  dispensisg. 

There  are  many  operations  which  may  be  oonTenientlj 
performed  in  anticipation  of  their  requirmnent,  or  may  b« 
facilitated  by  some  preparation  during  leisure  momodl 
to   save   those   more   precious    moments  when 


Salts  are  usually  kept  in  powder,  which  faoilitatee  tbeii 
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is  apt  to  agglomerate,  forming  limips  so  hard  as  to  give 
nUe  instead  of  saving  it. 

bn  mixture  may  be  conveniently  kept  ready  made,  aU 
>  the  addition  of  the  sulphate  of  iron,  and  should  be 
ailed  in  this  styl< 


The  addition  of  2^  gr.  sulphate  of  iron  to 

1  ounce  of  this  mixture,  makes 

MIST.  FERRI  CO.  B.P. 


le  dry  ingredients  of  chalk  mixture  may  be  kept  mixed, 
labelled — 


One  ounce  of  this  powder  with 

7i  ounces  of  cinnamon  water,  makes 

MIST.  CRETJE  CO.  B.P. 


he  formula)  for  various  preparations  not  very  often 
ted,  or  which  do  not  keep  well  enough  to  be  worth 
ing  in  anticipation  of  the  requirement,  may  be  kept 
ten  out  for  different  quantities,  to  save  calculation  or  the 
.068  of  error,  by  having  the  same  to  do  in  the  hurry  of 
1668.     Thus — 

Mist,  Cfuaiaci. 


%  P.  resin  guaiaci 
Saochari 
P.  G.  acadae 
Aq.  dnnamomi 


ft  P.  piper  nigr. 
P.  cam! 
MeL  deepumat 


i  oz. 

i  oz. 

i  oz. 

.      20  oz. 

Canfectio  Pipem. 


88  gr. 

88  gr. 

44  gr. 

8  oz. 


11    gr. 
11    gr. 

6i  gr. 

1    oz. 


2  oz. 

3  oz. 
15  oz. 

44    gr. 

m    gr. 

%  oz. 

20  oz. 

1    oz. 

"he  selection  of  the  formula  which  it  is  desirable  thus  to 
de  depends,  of  course,  upon  the  demand  there  may  be  for 
or  other  of  the  preparations. 
^  18  also  convenient  to  have  some  extracts,  such  as  oolo- 
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oynth,  aloee,  and  rhabarb,  and  some  pill  nutsBee,  sooh  it 
rhubarb,  aesafoetida,  and  oompound  oalomel,  in  povder  u 
well  as  maBaive.  The  extracts,  hovew,  it  most  be  reiiuDi> 
bered,  are  in  some  oases  injured  by  drying,  becoming  lea 
soluble,  and  probably  less  active. 

The  most  important  of  all  these  aids  to  despatdi  aie  tk 
concentrated  infusions  and  decoctions.  Unfortunately,  titsf 
are  not  sanctioned  by  the  authorities ;  and  whatever  nuj  ht 
their  medicinal  value,  they  are  not  readily  made  to  hin 
predsely  the  same  physical  qualities  as  the  freeh ;  hut  iriuk 
in  theory  ahnost  every  one  prefers  the  fresh  infnaioiu,  is 
practice  almost  every  one  will  more  or  less  freqaentty  nse  tliB 
concentrated.  I  will  not  attempt  to  teach  you  to  male  Qua, 
but  must  remark  in  passing,  that  none  should  be  used  vHA 
do  not  afford  a  pretty  close  representation  of  the  freah  u 
determined  by  a  comparison  with  a  sample  of  fresh  made  fii 
the  purpose. 

"We  may  now  suppose  your  dispensary  is  in  order  and  i 
customer  pTi^nil:'  r.  prf^rriptinn.  Y"iir  fir^  duty  is  to  rftrf 
it,  whii'li  uiu'^f  1(0  •\«u<?  iin;ur!itL'ly  yet  mi  jiromjitly  a^  notta 
leave  auy  impression  upon  the  mind  of  the  patieat  eitha 
that  it  has  been  carelessly  written  or  that  you  are  doll  in 
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it  can  be  done,  even  if  it  be  only  to  ooiifirm  your  own 
feading;  and  when  you  have  hit  upon  a  probable  interpreta- 
ion,  see  that  it  agrees  in  aU  respects  with  the  other  part  of 
ie  prescription — 'firsts  as  regards  the  style  of  the  letters  ;  thetiy 
w  regards  the  nature  of  the  medicine  ;  and  finally  y  as  regards  the 
mkbilUy  of  the  dose.  If,  after  all  consideration,  a  safe  and 
itififaotory  conclusion  cannot  be  arrived  at,  an  appeal  to  the 
rooriber  may  be  necessary,  and  care  should  be  taken  not  to 
HiTe  any  avoidable  alarm  to  the  patient.  It  is  best  to  see  the 
loctor  without  the  patient  knowing  it.  If  the  doctor  is  not 
vithin  reach,  a  candid,  open  confession  of  the  diiBSculty  is 
Bsoally  the  best  course.  Sometimes  the  patient  himself  can 
lid,  if  he  has  had  the  medicine  before,  and  can  say  what  it 
vasUke,  or  what  it  is  for,  &c.  In  aU  cases  of  doubt  or  diffi- 
Bolly,  when  overcome,  a  note  should  be  made  to  avoid  the 
Mune  doubt  occurring  a  second  time.  Some  pharmacists  make 
ft  practice  of  keeping  doubtful  prescriptions  and  giving  the 
patient  a  copy ;  others  make  a  marginal  note  to  indicate 
tbir  reading ;  a  third  class  will  copy  the  prescription,  making 
ft  note  in  the  prescription  book.  Whether  the  first  and  second 
^  approved  or  not,  the  last  should  never  be  neglected. 
Ifbether  the  difficulty  be  in  reading  or  dispensing,  the  pre- 
■oiption  book  should  contain  such  notes  as  would  prevent  any 
bance  of  making  a  repetition  different  from  the  first. 

Labelling  should  be  done  in  a  neat,  plain,  legible  style,  with- 
<0t  any  attempt  at  ornament  or  fiourish,  and  should  state 
riefly  and  clearly  what  is  necessary,  with  the  native  idiom 
Hd  conventional  expressions. 

Weighing. — ^The  dry  materials  of  a  mixture  should  be  care- 
^y  weighed.  Such  a  thing  as  guessing  an  ingredient  should 
d  80  far  from  your  thoughts  as  not  even  to  require  the 
bought  that  you  will  not  do  it.  The  scales  should  be  kept  in 
ood  condition,  the  pans  always  clean,  and  wiped  out  after 
i«di  time  of  using.  Any  material  apt  to  act  upon  the  pan 
l^emically,  or  to  adhere  to  it,  should  be  weighed  upon  paper. 
or  this  purpose  take  a  piece  of  smooth  paper,  double  it,  and 
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while  double  out  it  with  BOBsors  into  two  oircralar  pieces,  whia 
will  now  be  placed  one  on  each  scale  pan,  and  will  no  donk 
balance  one  another.  The  weight  being  placed  on  one  papa, 
and  the  material  being  weighed  on  the  other,  the  weiglmif 
will  be  efFected  accurately  without  the  material  touching  fk 
pan  Thia  mode  should  be  adopted  for  soft  extracts,  ddi- 
quescent  or  oorrosiTe  salts,  and  for  iodine.  ACuch  trouUe 
wiU  be  saved  in  the  end  by  the  use  of  this  simple  preoantico. 
Meruuring. — The  fluid  ingredients  of  a  preocription  m 
always  estimated  by  measure,  unless  specially  directed  to 
the  contrary.  The  ounce  or  draohm  mark  without  the  "fl." 
before  it,  literally  means  an  ounce  or  drachm  by  weight ;  but 
if  an  ounce  each  of  ether  and  ohloroform  were  prescrilNd 
thus — 

a   Mtiita 5j. 

CUoroform         .....       J^ 


a  fluid  ounce  would  be  understood,  though  the  fluid  oniue  d 
ether  weighs  \  oz.,  and  the  fluid  ounce  of  ohlorofonn  wo^ 
IJos. 

Graduated  measures  usually  have,  and  ought  always  to  hmi 
graduations  on  botb  sides;  and  in  using  the  measure  it  should 
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im  was  greater  than  an  ounce  of  water,  because  the 
itj  of  the  tincture  was  less  and  its  general  surface 
learly  corresponded  with  the  ounce  graduation ;  in 
roumstances  a  measured  ounce  of  any  liquid  varied  as 
Uaiity  varied  from  that  of  water,  but  now  the  rule 
»wn  by  the  Board  of  Trade  is  that  the  graduation 
correspond  with  the  general  surface  of  the  liquid,  and 
isored  ounces  should  be  aU  equal.  In  measuring  an 
rf  laudanum,  however,  it  is  almost  impossible  to  see 
end  surface ;  it  has  to  be  guessed  at,  and  it  is  quite 
doable  to  see  the  graduations  at  the  back  of  the  glass 
li  the  liquid.  Though  the  introduced  change  was 
d  to  be  an  improvement,  it  will  probably  lead  to  less 
y  than  before. 

he  old  method  we  had  to  submit  to  the  error  arising 
uriation  of  capillarity,  but  had  a  better  chance  of  seeing 
ely  when  the  graduation  at  the  front  of  the  glass 
onded  with  the  required  part  of  the  liquid;  we  could 
t  the  graduation  at  the  back  of  the  glass  corresponded 
same  time,  and  consequently  insure  that  the  glass  was 
I  and  the  quantity  correct  within  a  small  definite 

the  new  method  we  can  insure  the  absence  of  errors 
ig  from  capillarity  when  measuring  clear  colourless 
,  but  with  dark  preparations  we  can  scarcely  see  the 
ondence  between  the  liquid  surface  and  the  front 
ttion;  we  lose  sight  of  the  back  graduation  altogether, 
B  liable  to  the  greater  error  arising  from  our  having  no 
ko  the  vertical  position  of  the  glass. 
m  a  number  of  fluids  have  to  be  measured  into  a 
"e,  the  dispensing  bottle  should  be  carried  in  the  right 
0  the  different  parts  of  the  establishment  where  these 
are  kept,  the  measure  glass  being  held  between  the 
and  the  forefinger  and  second  finger  of  the  left  hand, 
le  prescription  between  the  two  middle  fingers  of  the 
nd. 
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The  diepensmg  bottle  may  then  be  set  down  bedde  the 
stock  bottle  of  the  tuurfure  or  infusion  required,  while  tie 
stock  bottle  is  lifted  by  the  right  hand,  and  ita  stopper 
removed  by  the  little  finger  of  the  left  hand.  Aft^  the 
quantity  has  been  measured,  the  stopper  may  be  replaoed,tlK 
bottle  returned  to  the  shelf,  and  the  diBpensing  bottle  being 
again  lifted  by  the  right  hand,  the  oontwits  of  the  meanire 
transferred  to  it.  In  this  way  a  suooession  of  quantities  mtj 
be  accurately  measured  with  the  least  pmsible  oonsumptionof 
time,  with  the  prescription  always  under  the  dispenser's «;«, 
and  without  any  stock  bottle  being  carried  away  from  the 
part  of  the  shop  which  it  usually  occupies. 

By  attention  to  such  little  points  as  these,  accuracy,  atixr, 
and  quickness  may  be  much  promoted. 

We  win  now  turn  our  attention  to  a  variety  of  cases  ^utt 
ooourring  to  me  in  actual  practice,  have  preeented  some  little 
difficulty,  and  which  will  sufficiently  serve  to  illustnte  vhit 
is  likely  to  be  met  with  by  any  one  who  has  much  dispensing 
to  do," 

R    Mut  unjrgdAl.  .        gtt  XTJ. 

Add.  hjdrocTan.   ....       Sriy. 
M.  Capt  cochl.  u-  bis  vd  ter  die. 
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pose  that  half  a  drachm  had  been  intended,  or  to  see  the 
'BiGian  and  make  sure  of  the  half  ounce  being  his  intention, 
h  a  dose  is  not  officially  recognized,  and  not  commonly 
icribed ;  but  we  must  also  add  is  not  dangerous,  and  is 
fflonally  given ;  it  may  therefore  be  dispensed  as  written 
lout  question. 


9L    Sp.  aRth.  nitroB. 

^m. 

Chlorodyn  (C.B.) 

gtt  X. 

Yin  ipecac.      .... 

m.  XX. 

Aquae  campL,  ad        .           .           . 

.       5ij. 

M.  Ft  Haust.  hora  somni  sum. 

31,886. 

Q  this  draught  the  dose  of  spirit  of  nitre  is  larger  than 
d,  the  British  Pharmacopoeia  dose  being  5ss.  to  Sij. ;  but 
need  give  no  imeasiness,  as  the  excess  prescribed  is  not 
B,  and  the  preparation  is  not  a  dangerous  one. 

ft    Magnes.  carbon.  ....  5iij- 

Rhei  pulv.       .....  3j. 

Zingib.  .  .  .  .  •  dj' 

Tinct.  card.  cq.  .  3J* 

M.  Capt.  cochl.  i^\  emni  mane. 

liis  is  an  evident  case  of  omission  of  the  excipient ;  but 
B  being  no  clue  to  the  nature  of  the  material  which  was  to 
>  bulk  to  the  mixture,  and  no  clue  to  the  bulk  intended, 
e  was  no  course  open  but  to  see  the  prescriber  and  ascer- 
that  "  Aquae  Jvij."  had  been  omitted. 

R    Potass,  iodid.  .....  Sij- 

Magnes.  sulph.  •  5vj. 

Inf.  quassue,  ad  ...  .  gviij. 

Syr.  aurant 5as. 

AquBs,  ad        ....  .  5^'* 

Sumat.  5ss.  ter  die. 

28,250. 

W  is  an  equally  clear  case  of  adding  water  when  it  was 
^ceasary,  and  as  it  was  evidently  the  intention  to  make  an 
^  mixture,  the  infusion  of  quassia  was  added  in  sufficient 
^tity  for  this  purpose,  and  the  water  simply  omitted  with- 
tioubling  the  doctor  or  patient  about  the  matter. 

VI 


n    Mdt.  hjdrarg.                                .  .  gi.  n. 

Mnr.  knnnonis  .  gr.  v. 

Extr.  beUadoDiue      .           .           .  .  gr.  Tiij. 

Alcohol         .           .           .           .  .  3j. 

Ten  limu]  et  adde  aqu*  bnUient  3vuj-,  et  cob  per  chutuo. 

20,007. 

As  a  lotioD  to  the  eye*. 

In  this  preficription  the  queetioo  arises  what  is  "  Mi^. 
hydrarg."?  Though  in  most  cases  it  ■would  be  ondentood 
calomel,  there  is  here  no  question  that  corrosive  suhlimfa 
■was  intended,  the  "  Mar.  ammon."  being  added  to  promc:: 
its  solution.  Calomel  would  have  remained  undissolved,  x^ 
consequently  separated  by  the  filtration. 


ft    Hydr.  cblorid. 

.       P.y. 

Ertr.  colocTiith  00.    . 

.       gr.Tiij. 

Misce,  fiat  ^qIa  romat  duo  pro  r 

enata. 

Mitte  xxxW. 

The  qnautity  ordered  here  to  make  a  pill  being  nnuBoall/ 
large,  it  ■was  a  question  'whether  it  had  not  been  the  inteotiaii 
of  the  prescriber  to  insert  a  number — say  2  or  3 — after  the 
■word  pilula.  The  patient  being  a  lady  not  in  the  hatat  of 
taking  veiy  strong  medicine,  this  was  decided  upon,  snA  <^ 
■was  made  into  two  pills  as  the  most  likely. 
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Irion,  or  other  remedies  for  cough,  hydrooyanio  would  be 
jrstood ;  always,  however,  having  regard  to  the  propriety 
le  dose.  "  Inf.  sen."  may  be  infusion  of  senna  or  of 
^  and  to  determine  it  we  shall  be  guided  by  the 
ability  of  a  purgative  or  an  expectorant  being  intended, 
bass,  sulph."  may  be  sidphate  or  sulphuret.  K  a  few 
LS  are  ordered  internally,  sulphate  would  be  our  reading, 
oz.  were  ordered  for  a  bath,  sulphuret  would  no 
t  be  the  intention.  "  Sod^e  carb."  is  generally  under- 
l  to  be  "  Bicarb.,"  but  I  once  met  with  a  case  where 
\sB  carb.  pulv.  Jij."  was  ordered  for  a  bath,  and  as  the 
.  "Pulv."  was  doubly  imderlined,  it  was  supposed  to 
ate  that  the  carbonate  was  to  be  used  which  is  not 
lly  kept  in  powder,  i.e.y  the  monocarbonate,  not  the 
lK)nate. 

istead  of  further  multiplying  examples,  I  will  just  add  a 
ion,  never  to  overlook  any  circumstantial  evidence  which 
throw  light  upon  instructions  which  in  themselves  are 
sufficiently  explicit. 

iter  the  task  of  interpreting  the  prescriptions  comes  the 
)lem  of  how  to  mix  the  medicine  in  a  suitable  condition, 
inary  mixtures  rarely  present  any  difficulty;  but  as  ex- 
ions  will  be  met  with  occasionally,  I  will  adduce  a  few 
Orations,  together  with  a  few  general  hints  on  convenient 
hods  of  mixing. 

tff  aim  must  be  to  make  the  mixtures  uniform — ^that  is,  the 
e  mixture  should  always  have  the  same'  effect ;  it  should 
^  taste,  and  smell  the  same,  and  there  should  be  little  or 
difierenoe  between  the  first  dose  the  patient  takes  and 
last. 

oluUe  substances  should  always  be  dissolved  before  the 
licme  is  put  into  the  patient's  hands,  except  when  there  is 
'e  than  can  be  retained  in  solution  at  ordinary  tempera- 
's. The  use  of  warm  water  is  often  a  great  convenience 
expediting  the  solution  of  such  salts  as  chlorate  of  pot- 
•  Wax,  or  alum,  which  only  dissolve  slowly ;  but  if  the 

17* 
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mixture  caD  only  retain  a  portion  of  the  salt  in  solntiaK 
when  it  is  again  oold,  the  reminder  will  be  deposited  m 
oiystalB  on  the  side  of  the  bottle  in  a  condition  in  which 
will  be  almost  impoaeible  for  the  patient  to  take  it.  If,  thei— 
fore,  the  salt  be  in  esoeas  of  the  solvent,  it  most  be  redoo^ 
to  the  finest  possible  state  of  division,  and  the  direction 
shake  the  bottle  must  be  added.* 

I  have  here  two   mixtures   cont^ning   1   oz.  HcarbtmaA 
of  soda  in  8  oz.  of  water,  one  of  which  was  made  with  hot 
water  and  complete  solution  effected ;  as  it  cooled,  however, 
a  portion  of  the  salt  was  deposited  in  crystals  on  the  aide  of 
the   bottle   in  a  m(»t  inconvenient  manner ;  the  other  wu 
rubbed  aa  fine  as  possible  with  oold  wat«r,  and  was  while  new 
(two  years  ago)  as  good  a  mixture  as  could  be  made  of  the 
materials.     I  showed  it  to  you  last  year,  and  it  had  tlieii 
beoome  knotted  and  hard  with  twelve  months'  keeping.    Ton 
will   observe,  now  that  it  ie  two  years  old,  it  has  become 
distinctly  crystalline. 

It  would  be  well  for  medical  men  to  make  a  rule  w  fw  u 
practicable  to  give  soluble  substances  in  a  sufficient  qoantitj 
of  solvent  to  retain  them  perfectly  in  solution  at  ordinuT 
temperatures ;  but  as  we  cannot  regulate  this  point,  our  next 
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31,734. 
B    Moiphiffi  hydrochl. 

Add  acet  dil.            .           .           . 

gr.  j. 
m  XV. 

Liq.  ammoD.  acet 

Aquse,  ad       ...           . 
M.  Ft.  Haust.  sumat,  SJ*  ^t^^  nocte. 

Sj. 
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The  addition  of  acetic  acid  in  this  case  is  no  doubt  in- 
tended to  insure  the  freedom  from  carbonate  of  ammonia 
vbich  might  be  present  in  the  acetate  of  ammonia  if  not 
ftccuratelj  neutralized,  and  which  would  precipitate  the 
morphia.  If  the  addition  of  15  drops  of  diluted  acetic  acid 
failed  to  make  the  liquor  distinctly  add,  it  would  be  legiti- 
mate to  add  more,  following  the  spirit  rather  than  the  letter 
of  the  instruction. 

a    Sodseboratis  .....  3ss> 

Moiphise  hydrochlor.  .  .  gr.  vj. 

Aquae  ......  3viy. 

M.  Ft.  lotio. 

The  two  salts  being  dissolved  separately  and  mixed,  the 
niorphia  was  precipitated.  Being  an  external  remedy  it  was 
not  unsafe,  and  was  supplied  to  the  patient  in  that  condition, 
and  a  note  was  sent  to  the  prescriber  informing  him  of  the 
decomposition,  that  he  might,  if  necessary,  modify  this  com- 
Isnation  in  subsequent  prescriptions. 

Distilled  water  should  be  used  as  a  regular  habit ;  there  are 
'^wmy  cases  in  which  it  makes  no  important  difference  in  the 
Diodicinal  value  of  the  mixture,  but  on  which  it  still  makes  a 
"Serenoe  in  the  appearance,  and  we  must  remember  that  the 
appearance  will  sometimes  have  a  great  influence  upon  the 
Patent,  and  it  is  well,  when  our  work  is  called  in  question,  to 
"®  able  to  show  that  our  practices  will  bear  the  strictest  in- 
vestigation. Infusions  and  sundry  other  clear  preparations 
^*^e  with  distilled  water  will  give  no  precipitate  with 
^^^*^e  carbonates ;  but  if  hard  water  were  used,  carbonate 
^f  lime  woidd  be  deposited,  and  the  patient,  getting  his 
^'^'^^^tnre  clear  at  one  place  and  turbid  at  another,  would 
^^^^^ttally  suspect  that  the  latter  was  carelessly  made  or  of 
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inferior  materials.     I  have  here  three  mixtures  illuatratiiv 
tlue  point. 

B-    Sodte  bjcub.  .....        5n. 

A.1 Sv. 

M. 

This  being  made  with  hard  water  is  turbid ;  had  it  b««^ 
mode  vith  distilled  water  it  would  have  been  bright.  If  -^ 
patient  were  to  show  me  the  prescription  and  ask  the  queat^^g 
I  could  not  deny  that  the  preparation  was  at  fault. 

Take  aaother : 

H.    Li(|.  sreenicalu  .  .  .  S- 

Uq.  potusK    .....  3n. 

Aq.,  Bd  .  ,  .  .  .  St. 

M. 

In  this  case  I  Have  two  mixtures,  one  made  with  "  Aq. 
font,"  and  the  other  with  "Aq.  dest."  Tou  obBerre  tie 
latter  is  quite  bright,  but  the  former  oontains  a  dirty  |ui^ 
sediment,  which  the  patient  will  say  is  the  arsenic  not  propdy 
dissolved.  You  will  say  it  is  carbonate  of  lime  preriooilf 
held  in  solution  in  the  water  by  excess  of  carbonic  add  vbich 
the  potash  has  abstracted ;  and  the  lime  salt  has  gone  don  is 
combination  with  the  colouring  matter  of  the  liquor  aiwm- 
calis.     You  must  admit,  at  the  some  time,  that  it  should  tisi 
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Lour  might  have  been  changed  in  his  previous  supplies  by 
d  use  of  hard  water.  I  mixed  a  little  of  the  tincture  in 
o  glasses,  one  with  hard  and  the  other  with  distilled  water, 
d  showed  a  difference  in  tint,  and  thus  established  his  con- 
ence  in  mj  accuracy.  But  enough  of  this :  use  distilled 
ter  at  all  times. 

Some  vegetable  powders,  such  as  rhubarb  and  ginger,  if 
iply  put  into  the  bottle  with  a  watery  excipient,  are  apt  to 
oain  for  a  long  time  in  dry  knots,  to  avoid  which  they  may 
rubbed  in  a  mortar  with  a  small  portion  of  the  liquid ;  or, 
ring  been  rubbed  smooth,  without  moisture,  but  advan- 
;eously  with  any  saline  ingredient,  they  will  mix  readily  if 
iply  put  into  the  bottle  half  full  of  water  or  infusion  and 
jskly  shaken.  The  froth  formed  in  this  way  is  sometimes 
mblesome,  especially  with  decoction  of  aloes  or  sarsaparilla. 
a  tincture  is  to  be  added,  this  will  usually  extinguish  the 
3th;  if  no  tincture  is  contained  in  the  mixture,  it  may  be 
>ured  through  a  funnel  into  another  bottle,  and  the  froth  will 
main  behind ;  but  it  is  better  to  avoid  making  the  froth, 
hioh  may  be  done  by  using  so  little  of  the  fluid  to  shake  the 
)wder  with  that  it  makes  a  creamy  consistence  first,  which 
ay  be  afterwards  dilute  without  agitation.  Or  the  mixing 
tay  be  effected  in  a  mortar.  Or,  if  a  tincture  be  present,  the 
Jwders  may  be  diffused  in  it  first  without  the  liability  of 
otbing,  and  the  aqueous  fiuid  added  afterwards.  Ginger 
id  other  oily  and  resinous  powders  mix  with  spirit  much 
oie  readily  than  with  water ;  but  pure  resins,  soluble  in 
irit,  are  apt  to  nm  into  adhesive  lumps  if  put  into  spirit, 
iich  they  are  not  liable  to  if  put  into  water.  Whatever  the 
wder  may  be,  it  is  best  to  put  some  fiuid  into  the  bottle 
st,  that  the  dry  materials  may  not  stick  to  the  bottom. 
There  are  many  jnixtures  which  imdergo  some  slight 
ange,  such  as  the  deposit  of  a  resinous  matter  from  a  tinc- 
^  when  it  is  added  to  an  infusion ;  in  such  cases  it  is  the 

stem  of  some  establishments  to  filter  the  mixture  before 

* 

ia  sent  out — a  practice,  however,  which  I  must  strougly 
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oondemn,  as  valuable  oonstitaenta  may  frequently  be  t^^ 
removed.     This  is  the  case  when  tinotare  of  Indian  hem^^ 
added  to  water,  or  tincture  of  quinine  to  infusion  of  ro^^ 
also  when  spirit  of  jumper,  or  other  Bolution  of  eflsential  q^ 
is  added  io  a  watery  fluid.     It  would  be  better  if  medioil 
men  would  avoid  ordering  mixtures  of  that  kind ;  bat,  wing 
ordered,  tiie  pharmacist's  duty  is  to  make  them  up  as  dinttei 
however  unsightly  they  may  appear,  and  not  filter  nnlen  ht 
is  directed  to  do  so. 

a    Tinct  belUdon.  .  .  .  .       Sj. 

Sjnip.  ferti  iodld.       .  .  .       SJ- 

Potan.  iHcarb.  .       3)- 

AqUK  caniph. ,  ftd  ....  S*j- 
30,119. 
The  above  mixture  was  probably  prescribed  unmindful  of 
the  decomposition  which  would  occur ;  but  if  the  phamucut 
were  to  filter  it  on  the  ground  of  its  not  being  intended  to 
oontaia  a  sediment,  he  would  be  taking  an  unwamntible 
liberty  with  its  tberapeutio  action. 

Wlien  spirit  of  nitrous  ether  is  ordered  with  iodide  (^ 
potasraum,  a  small  but  uncertain  quantity  of  iodine  is  alw^ 
liberated  from  the  action  of  free  acid  contained  in  the  spiiit  of 
nitre,  to  avoid  which  the  nitre  may  be  first  neutralized' *it!i 
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nrrh  and  ammoniao,  are  also  made  by  simple  trituration 
e  dry  material  with  water  gradually  added;  attention 
i  be  given  to  the  condition  of  the  gum — fresh,  soft, 
»y  "  gums  making  the  best  emulsions.  Powdered  or 
gum-resins  should  not  be  used. 
$tor  oil,  almond  oil,  and  balsam  of  copaiba  are  emulsified 
e  aid  of  gum,  alkali,  or  soap,  or  the  use  of  both  gimi 
Ikali. 

e  mixture  is  most  perfectly  effected  when  the  oil  and 
are  present  in  about  equal  bulks.  The  best  mode  of 
ting  is  to  put  the  gimi  and  water  or  mucilage  into  a 
ff,  and  add  the  oil  or  balsam  by  degrees,  with  brisk 
ag;  if  the  mixture  becomes  thick  with  the  addition  of 
il,  water  should  also  be  added  before  more  oil,  so  as  to 
tain  the  emidsion  during  its  formation  at  about  the 
stence  of  a  thin  cream.  When  the  mixing  has  been 
effected,  the  remainder  of  the  liquids  are  to  be  added, 
ig  care  that  tinctures  are  added  last,  as  they  are  liable  to 
)the  separation  of  the  emulsion  into  its  constituent  fluids. 
1  emidsion  may  be  made  with  less  trouble,  though  not 
80  perfectly,  by  putting  the  oil  or  balsam  into  the  bottle 
powdered  gum,  shaking  them  together  tiU  mixed,  which 
place  very  readily,  then  adding  about  double  the  bulk 
tter,  and  shaking  briskly. 

kaline  emulsions  are  usually  made  without  the  mortar 
itting  into  the  bottle  the  alkali  with  a  measure  of  water 
to  the  oil  which  is  subsequently  to  be  added;  emulsifac- 
tnay  then  be  effected  by  brisk  agitation,  the  remaining 
being  gradually  added. 

luid  extract  of  male  fern  is  frequently  prescribed  with 
age,  with  which  it  does  not  make  a  very  satisfactory 
ion ;  a  better  form  of  administration  is  to  emulsify  the 
"i  with  a  little  alkali,  or  soap  and  mucilage,  before  adding 
ilk  of  the  vehicle.  There  appears  to  be  some  prejudice 
st  the  use  of  soap  in  making  emulsions  for  internal  use ; 
ght,  however,  be  much  more  frequently  applied  with 
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advactoge,  and  the  olive  oil  eoape  are  now  made  bo  tree  tiiM 
objectionable  taste  as  to  be  quite  suited  for  this  purpose. 

Wlien  Boap  or  alkali  is  used  along  with  mncilsge,  ths 
acidity  of  gum  arabio  must  not  be  overlooked,  as  it  inteifnn 
with  the  effect  of  the  alkaline  constituent ;  and  it  is  well' to  keep 
in  mind  that  a  few  grains  of  tragaoanth  will  neariy  eqoil  in 
emulsif  active  power  as  many  eoruples  of  aoacia,  and  will  not 
trouble  us  with  acidity.  Many  other  mooilaginoaB  or  ooUotd 
bodies  may,  under  special  ciroumstancee,  be  used  iw  ibii 
purpose — quillai  bark  and  albumen  among  the  numbn;  bit 
excepting  the  latter,  it  can  scarcely  be  said  that  any  of  tlteoi 
poeeees  any  advantages  over  the  two  familiar  gams. 

Mixtures  analogous  to  emulmons  frequently  occur  boa  tbe 
addition  of  resinous  tinctures  to  water ;  the  separation  of  tin 
resin  in  a  sticky  condition,  in  which  it  may  cohere  into  ImDl* 
or  adhere  to  the  bottle,  will  frequently  be  the  result  if  gmn 
b*?  uut  inlilwl,  whik'  II  ]ieriiianeiit  emulsion  may  be  oLtanEu 
by  its  use. 

Take  the  following  as  exam|'le9  : — 

Aniitiuii.  hvdroclilor.  . 

Potass,  chloral 

Tr.  IftrieU        .... 
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add  h&If  the  water,  shake  again,  and  then  fill  up  with  the 
remainder  of  the  water. 

The  next  prescription  is  an  example  of  the  difficulty  arising 
from  want  of  gum. 

ft    Mist,  camph.   .....       5vij. 

Tinct  camph.  co.        .  •       3j- 

„     benzoin .....       5iU* 

ff       SCUISB       .....  ^SS. 

M. 

The  gum  benzoin  separated  as  a  clotted  mass,  in  a  condition 
imte  unfit  for  the  patient  to  take ;  and  this  was  the  same 
vhateyer  mode  of  mixing  was  adopted,  until  the  expedient 
vas  tried  of  adding  20  grains  of  powdered  tragacanth  to  the 
nixed  tinctures,  and  then  adding  the  water  with  brisk 
imitation.  A  perfect  emulsion  was  the  result.  On  showing 
he  two  mixtures  to  the  prescriber,  he  most  willingly  sanc- 
ioned  the  addition. 

Though  powdered  gum  may  be  added  to  alcohol  without 
my  fear  of  its  becoming  knotted,  the  case  is  somewhat 
iifferent  with  mucilage ;  if  the  latter  be  poured  into  strong 
pint,  the  gum  separates  in  clotty  adhesive  flocculi,  though 
he  mucilage  will  bear  a  considerable  addition  of  spirit,  if 
he  spirit  be  poured  in  gradually  while  the  mucilage  is  kept 
feed.  We  avail  ourselves  of  this  in  making  such  mixtures 
» the  following  : — 

ft    Tinct.  guaiac.  am., 

Mudlag.  acaciac  aa  Jj- 

Potassii  iodidi  ....  ^ij. 

Tr.  amicae       .....  5iU* 

Decoct,  cinchon.,  ad   .  .  .  Svi^** 

M. 

Bie  mucilage  is  to  be  put  into  the  mortar,  and  the  tincture 
dded  by  degrees  with  constant  stirring.  When  about  a 
W  of  the  tincture  has  been  thus  added,  the  mixture  is 
Ucker  than  the  original  mucilage,  and  should  have  a  small 
^tion  of  the  decoction  of  bark  to  thin  it,  and  then  more  of 
^  tincture.     In  this  manner  the  whole  of  the  guaiacum  may 
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be  suspended  without  any  of  tlie  aoocia  being  pretapitateA  ;  | 
othw  ingredients  being  added,  a  perfect  mixtoie  is  fonn.«i£ 
Another  mixture  of  a  aimilaF  nature  was  found  to  \mi 
better  hj  a  slightly  different  treatment. 

ft   Tinct  guaUc.  am., 

MHcilag.  acaciK  ...&£.    5i'. 

Inf.  c«9cviUK  ....       Jvy. 

M. 

When  this  was  mixed  as  above  it  left,  a  black  depoat  uf 
gum,  hut  hy  putting  the  mucilage  in  the  bottle  wi(h  an  onnoe 
of  the  infusion  and  adding  the  tincture  by  degrees,  shakiiig 
after  each  addition,  a  satisfactory  emulsion  was  produced. 

White  of  egg  aud  yolk  of  egg  are  both  used  for  conTOiiiig 
essential  oils  into  emulsions  with  watery  fluids  for  m  « 
liniments.  The  following  is  a  form  we  have  many  tiia* 
made,  and  fairly  represents  the  olase : — 

ft    01.  terebinth  .  .  .  .  .  ^ 

01.  origani       ■  ■  •  •  .  ^w 

Vitelli  ovi         .  .  .9  q.s. 

Li'l-  »ii"uon.   .....  5iu. 

Aceti   .....  Sv. 

Ft.  limment 

The  yolk  of  egg  is  best  rubbed  in  the  mortar  with  the 
ammonia  first,  the  alkali  helping  to  dissolve  down  any  Btringy 
pnrticlee.     When  thift  is  RiifRcifintly  accomplished  the  oilisW 
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Questions  for  Examination. 

an  ambiguoxis  word  or  quantity  occurs  in  a  pre- 
,  how  would  you  determine  which  of  several  readings 
nost  probable  ? 

ounce  of  chloroform  be  ordered  in  a  prescription, 
:  be  dispensed  by  weight  or  measure? 
.  find  a  medicine  ordered  in  doses  larger  than  usual, 
fiiderations  would  guide  your  proceeding  ? 
rule  should  be  observed  in  dispensing  soluble  salts 
res? 
rule  should  be  observed  regarding  the  filtration  of 

advantages  are  there  in  the  use  of  distilled  water  ? 


EeCAPITUL  ATION . 

J  of  order  and  of  observation  are  most  important  to 

user. 

an  ambiguous  word  occurs  in  a  prescription,  and  a 
reading  has  suggested  itself,  compare  it  with  the 

rts  of  the  prescription  as  regards  the  form  of  the 

le  nature  of  the  medicine,  and  the  suitability  of  the 

difficulties  are  overcome,  make  such  notes  as  will 
their  recurrence. 

pensing,  all  fluids  except  mercury  are  estimated  by 
unless  the  contrary  is  indicated  ;  as  a  rule,  "  solids 
it,  liquids  by  measure." 

Lct  rule  can  be  laid  down  regarding  over-doses.  Doses 
an  usual  may  be  dispensed  as  written  if  they  do  not 
langer  to  the  patient;  any  dose  apparently  unsafe 
e  corrected  or  confirmed  by  the  preocriber  before 
spensed. 
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When  ft  contracted  word  is  capable  of  two  inl 
judge  of  the  drug  by  its  oompanionB. 

Soluble  mgredieiita  In  a  mixture  should  be  entirely  dii 
solved  hefore  the  mixture  is  sent  out,  provided  they  wi 
remain  in  aolutiou  imder  ordinary  keeping. 

Mixtures  naturally  turbid  should  not  be  filtered  unlet 
instructionB  are  given  to  that  effect. 

I>iatilled  water  should  be  habitually  used  in  dispensing. 


LECTURE    XXL 

READING  AUTOGRAPH  PRESCRIPTIONS. 

been  my  custom  in  previous  sessions  to  show  70U  a 
togntph  prescriptions,  and  make  a  few  brief  remarks 
lem,  in  my  lecture  on  Dispensing  Mixtures ;  but  the 
at  could  in  that  way  be  devoted  to  it  was  much  too 
onsidering  the  importance  of  the  subject  and  the 
iterest  which  has  been  shown  in  the  study  of  such 
>ns.  I  therefore  now  propose  to  devote  an  entire 
to  the  reading  of  autographs, 
selection  to  which  I  shall  direct  your  attention  has 
ide  from  my  small  collection  mainly  with  the  view  of 
fying  the  modes  of  clearing  up  ambiguities  of  dif- 
atures.  Some  have  been  added  simply  as  exercises  in 
diverse  handwritings.  A  facility  in  this  art  is  only 
I  by  practice,  and  is  often  found  wanting  in  the 
tes  for  examination  who  go  from  situations  where 
Ispensing  is  done,  or  where  the  prescriptions  are 
exclusively  from  the  hands  of  two  or  three  practi- 

I  who  habitually  see  a  diversity  of  styles  will  scarcely 
et  with  English  prescriptions  which  they  cannot  read, 
ction  does  not  contain  the  most  difficult  prescrip- 
have  met  with,  which  have  usually  been  German, 
dd  have  proved  less  instructive  and  less  practically 
ban  those  which  are  simpler  in  their  nature ;  and 
digenous  to  our  soil,  will  more  fairly  represent  what 
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eveiy  dispenser  may  expect  to  meet  vith,  and  should  be 
prepared  to  read.  The  selection  is  made  entirely  tran 
preecriptiooB  which  have  been  brought  to  me  in  the  njul 
course  of  trade,  and  is  only  a  small  percentage  of  the  numte 
of  those  which  might  have  afforded  interesting  points  for 
oomment.  Patients  usually  object  ta  parting  with  tim 
autographs,  and  I  have  been  limited  to  such  as  have  bea 
left  in  my  hands  generally  by  accident,  sometimee  bj  fo- 
mission,  and  a  few  tracings  which  I  have  made  with  era; 
care  when  I  could  not  retain  the  originab. 

As  a  matter  of  course,  the  superecriptious  and  subscripticis 
have  been  withheld,  but  in  other  respects  the  Hthognpbff 
was  instructed  to  copy  them  with  every  poesiUe  fideKty, 
neither  adding  nor  subtracting  any  mark  or  spot  irfud 
could  influence  for  better  or  worse  the  intelligibility  of  tk 
originals,  and  he  has  accomplished  his  task  with  rema^iUe 
exactitude. 

From  my  familiarity  with  the  selection,  and  many  mm 
of  a  umilar  character,  the  difficulties  to  me  have  in  mott 
cases  entirely  dieappeared,  and  I  feel  that  some  apology  nuj 
be  needed  to  the  more  akilfuJ  among  mj-  readers  for  prf 
senting  such  as  vdW  scarcely  tax  their  skill;  but,  on  the  otb« 
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B  further  illustrations  of  style,  without  involving  such 
ties  as  call  for  special  comment;  of  these  I  have 
given  my  reading. 

not  offer  any  comments  upon  prescriptions  rendered 

)nally  obsciire  with  the  view  of  their  being  dispensed 

)  particxdar  establishment     I  am  happy  to  say  I  have 

rely  met  with  such,  and  do  not  think  them  worthy  of 

Of  those  which  are  intended  for  general  reading,  a 

lall  percentage — not  more  than  one  or  two  in  a  thou- 

jive  real  trouble  to  an  experienced  dispenser,  a  propor- 

no  means  large,  considering  the  circumstances  under 

nedical  men  are  frequently  compelled  to  write.      Few 

ive  the  faculty  of  writing  well  when  hurried.      Under 

ircumstances,  the  characteristics  which  always  mark  a 

handwriting  may  become  so  exaggerated  as  to  render 

guous  to  one  imacquainted  with  the  usual  style  of  the 

while  those  who  are  acquainted  with  his  caligraphy 

experience  no  difficulty. 

No.  1. 
Master  D. 
E    Linimenti  Opii  .....        3^^- 
Linimenti  Caniphorae  Comp.     .  .        5u- 

M.  Ft.  Lin. 

"  Sign  "    For  external  use  only. 
Oct.  xxiv.  63. 

y  of  the  letters  in  this  prescription  are  badly  formed, 
the  words  are  written  in  full,  there  can  scarcely  be 
be  any  difficulty  in  reading  it.  Physicians  who  take 
able  to  write  their  words  in  full  scarcely  ever  give  the 
er  room  for  a  misunderstanding. 

No.  2. 

me  to  keep  this  prescription,  and  not  give  a  copy  of  it  to  Mr.  B. 
A    Quinae  disulphatis  .  .  .  .        gr.  xxx. 

instilla  e  limone  recente  quantum  sufficit  succi  ad  quinam  solven- 
dam  et  adde, — 
Aquae  .  .  .        5^. 

Strychniae    .  .  .  .        gr.  i. 

M.  fiat   mistura  ciyus  sumat  coclil.   i.  maximum  bis  die  circa 
11mA  A.M.  et  4td  hord  p.m. 


•%  c» 
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No.  2  is  a  well  'written,  and  at  the  aame  time  an  intereetiii; 
prescription,  written  hy  a  physician  of  high  standing  iot  t 
patient  of  equally  high  etanding,  the  latter  being  kept  in  &e 
dark  aa  to  the  nature  of  the  medicine  he  was  taking;  &a 
phyaician'B  ioBtruction  being  that  the  patient  woe  not  to 
have  a  copy  of  the  recipe,  the  patient  suppoeed  himself  to  be 
taking  some  simple  bitter.  There  is  a  chemical  oveisigiit  on 
the  part  of  the  physician ;  though  he  carefully  directs  lemon- 
juice  to  be  dropped  upon  the  quinine  in  a  quantity  snfficifnl 
to  dissolve  it,  he  then  simply  says,  add  10  oz.  of  water  and  1 
grain  of  strychnine.  A  drug  like  strychnine,  which  is  toj 
powerful  and  not  very  soluble,  should  have  had  more  eiplidt 
instructions  to  insure  solution,  or  otherwise  a  corefnl  iliitri- 
bution  of  the  doses.  Had  the  care  of  the  dispenser  not  been 
greater  than  that  of  the  prescriber  in  this  particular,  tlie 
patient  might  easily  have  had  a  serious  overdose  when  h« 
came  to  the  bottom  of  his  bottle.  Ordinary  silver  taWe- 
spoons  of  the  present  day  usually  hold  about  1  fluid  ot. ;  H 
the  mixture  were  made  to  measure  10  oz.  or  11  oz.,  and  the 
patient  took  such  a  tablespoonful  for  a  dose,  he  would  be 
taking  rather  more  than  the  maximum  dose  according  to  tbe 
Pharmacopteia.    As  the  physician  uses  the  superlative  d^n* 
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ibe  quantity ;  the  latter  precaution  is  always  desirable,  and 

iould  never  be  omitted  when  a  full  dose  of  a  powerful  drug 

Boidered. 

Na3. 
Inf.  Salveae    .....       Sviii. 
Muriat  ammon.  .       5ii* 

MeD.  rosarum .....       5iss. 

(M.    ft.  coUut  oris  [erased]). 

M.    ft.  gargarisnia  utatur  saepe  de  die. 

Servant  of  Mr.  Anderson. 

The  first  line  in  this  prescription  may  give  a  little  trouble 
)  any  one  not  acquainted  with  the  handwriting.  This 
risea  simply  from  a  slight  peculiarity  in  the  form  of  the  **  v," 
ad  is  deared  up  by  comparing  the  same  letter  in  the  word 
Servant '*  and  in"Lavand."  occurring  in  No.  12.  The 
88 "  following  "  Mell.  rosarum  "  should  also  be  noted, 
«ng  a  little  different  from  the  usual  form  of  this  symbol, 
nd  may  aid  the  interpretation  of  any  similar  mark  when 
ttet  with.     The  remainder  will  give  no  difficulty. 


No.  4. 

a    Ext  Aloes  €k). 

Ext  Hyoscy. 

Pil.  Rhei  Oomp. 

aa  gr.  if. 

M.  ft.  Pil.  om.  nocte  Cap. 

Mitte  xiv. 

E    Dec.  Taraxad 

Inf.  Gent.  Oomp. 

aa    5viiL 

8odx  Bicarb. . 

5<^. 

Bismuth  Tris.  Nit.    . 

^. 

Gapt  5i-  bis.  die. 

a    01.  Oroton.  01.  Olivae 

Spt  Tereb.    .  .  .  aa    1  dr. 

M.  ft.  Lin.  om.  nocte  afir. 

Oct  16,  67. 

Ve  could  scarcely  find  a  fault  with  the  writing  of  this 
^pe;  the  only  words  about  which  a  tyro  could  hesitate  are 
'Pris."  in  the  bismuth,  the  "  Spt.  tereb.,"  and  "  AfiEr."  But 
*^  mastered  these,  we  are  still  in  doubt  as  to  the  inten- 
^  of  the  first  line.  What  is  compound  extract  of  aloes  ? 
haloes  CO."  and  "  Ext.  aloes  aq."  are  two  readings  which 

1&* 
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natnraUj  suggest  tliemseWes  in  the  abeeuoe  -of  any  knoir 
fonuola  for  a  compound  extract  of  aloes.  The  former  • 
these,  made  as  it  used  to  be  with  aloes  and  extract  of  gentian 
was  judged  the  most  probable,  and  as  it  was  at  any  rate 
safe  interpretation,  it  was  acted  upon  without  further  oea 
mony. 

No.  5. 


a    Ferri  Biphospli. 
Saccbu  ftlb. 

CocbL  i  M.  bU  die. 


5i- 

Si- 


The  adjective  qualifying  "  cochl."  is,  no  doubt,  "  m, " ;  £ 
whether  it  is  min.,  med.,  or  mag.,  we  are  left  at  our  discrstuu 
to  determine.  The  mixture  being  prescribed  for  a  child,  and 
in  quantity  of  only  two  ormcee,  a  teaspoonful  waa  the  trasak- 
tbn  fixed  upon. 


PuIt.  OpiL  conip.    .... 
ft  PiUt.  pott  Bing*  deject  Liquid  sum. 
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No.  7. 
&.   Extr.  Taraxad       .  .  .  .       gr.  xxxvL 

Fefl.  bov.  inspiBS.    .  •       gr-  xxiv. 

M.  ft  inl.  zii    Gi^t  1  ter  die. 

Mn.  0.  B. 

June  29, 1863. 

No.  8. 
MiasE. 

&    Extr.  Aloes  aquos  .  .        gr.  }. 

Ferri  Sulphat.         .  .  .        gr.  j. 

Extr.  Hyoscyami 

Gentian        .  .  .  .        aa  gr.  ii. 

ft.  Pilula  semel  vel  bis  die  capienda  x  xii. 

Die  Aprilis  23, 1856. 

X  at  meal  times. 

bis  may  be  taken  as  a  specimen  of  good  writing.     As  it 

3  from  the  hand  of  the  physician,  it  probably  did  not 

ant  the  shadow  of  an  ambigidty.     The  one  point  which 

ires  comment  is  the  mark  x  which  follows  "  capienda." 

'as  there,  and  not  crossed  out,  when  first  the  prescription 

e  under  my  notice ;  and  when,  after  an  interval  of  some 

iths,  during  which  it  had  been  dispensed  in  several  other 

OS,  it  was  presented  again,  the  x  was  crossed  out  with 

3il,  and  a  pencil  mark  xii.  was  placed  after  it,  indicating 

some  dispenser  had  interpreted  the  x  as  ten.     We  can 

cely  suppose  that  he  read  it  ten  pills  once  or  twice  a  day, 

probably  supposed  that  the  physician  intended  "  Mitte  x  ,'* 

the  dispenser  had  preferred  to  make  12  as  a  more  conve- 

it  multiple  of  the  quarter  grains.     But  a  little  considera- 

will  show  that  the  x  is  intended  for  *,  referring  to  the 

note — "  X  at  meal  times."     This,  as  it  appears  to  be  in 

tber  handwriting,  has  probably  been  added  by  the  patient, 

)  was  no  doubt  quite  imconscious  that  adding   x  after  a 

d  might  have  multiplied  her  dose  by  ten. 

No.  9. 
%    Extr.  Belladon.  .  .       gr.  iss. 

Butter  of  Ck>coa       .  .  .        q.  s. 

M.  ft  mippofiit,  p.  r.  n.  utend  viii. 


a    Acid.  Carbolic 
Glycerin 

M.  Use  10  drops. 


5ss. 
oiiiss. 


«7e  DISFBySING. 

No.  10. 
Hab.  Tinct  lodio.  C.         .  .  .       St. 

Sig.    The  Iodine  paint  for  external  application. 
July  13,  —68. 

No.  11. 
Mis  8-    Babj". 
ft    Hydi.  c.  Crete  .        gr.  L 

PnL  CretiB  co gr.  u. 

M.  a  Pul.  omni  nocte  sum.  Mitte  xii. 

June  7,  — 57. 
No6.  9,  10,  and  11  do  not  call  for  any  particular  rema 
No.  12. 
B    Spirit  lavend.  conip.  Sy- 

Spirit  nitri  duk.  .  .        ^. 

lAudani        .....         ^i. 
M.  Sumat  bia  de  die  20  guttas. 

This  antograph  is  useful  as  enabling  ue  to  compare  the 
in  "  Lavend,"  with  the  more  doubtful  "  t  "  in  "  Salviie 
No.  3,  by  the  same  writer. 

No.  13. 

B    Tr.  Ferri  Miiriatia  ....       3iiL 

Lq.  Aneniolis       ....        ^ss. 

Uagnea.  Sulptiatia  ....$. 

Aqiije  .....        jriiL 

5ss.  t.  d. 
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nainder  of  the  word.     ^'MagnesiaB  sulphatis  §j."  and 

Lqu.  ^viij."  are  as  dear  as  need  to  be.     The  directions 

iss.  t.d."  also  need  not  give  any  trouble.     But  by  the  time 

I  mixture  was  ready  for  the  hand  of  the  patient,  who  was 

iting,  I  had  not  made  up  my  mind  how  to  read  the  last 

9l     The  mixture  suggested  a  skin  disease,  and  this  pointed 

dnc  ointment  as  being  the  most  probable  interpretation  of 

t  last  line ;  but  the  matter  was  not  so  certain  as  to  let  me 

1  comfortable  in  supplying  it  with  the  chance  of  its  being 

3ng.     I  therefore  ventured  to  ask  the  patient  if  the  doctor 

i  instructed  him  with  regard  to  the  use  of  ointment.     To 

ich  he  replied,  "  Yes,  he  told  me  how  to  use  it,"  and  then 

upplied  a  pot  of  zinc  ointment  without  the  doctor  having 

m  troubled  or  the  patient  knowing  that  I  had  felt  any 

dtation  about  it. 

No.  14. 
MrsC. 

Hi    Pulv.  Doveri. 
Hydraig.  c.  Greta 

In  pil  duas  statini  sumendas. 

I^    Magnes.  Ustae 
Pulv.  Rhei    . 
Sjrapi  Zingib. 
Tinct.  Zingib. 
Acid  Hydrocyan.  Dilut. 
Aqu2e 

Haust  post  boras  duas  sumendus. 

The  word  "  UstcB  "  is  not  very  clearly  written,  and  not 

eing  in  constant  use  now  as  indicative  of  calcined,  may 

ive  trouble  to  some  of  our  yoimger  friends ;  the  last  few 

^  become  somewhat  confused  for  want  of  space,  but  should 

ive  no  trouble  if  attacked  in  detail. 

No.  15. 
The  Rev.  Ernest  T. 
R    Hydr.  Bichlor. 
T.  Opii 

Inf.  Quass.  cone 
Aquse 
GochL  1  min.  ter  die.  ex  aqua. 

R    Pulv.  (?) 
Biamuth 
ft  Pulv.  en. 


gr.  VI. 
gr.  iv. 

5ss. 
gr.  XV. 

M.  XX. 
M.V. 

Si. 


gr.  1. 
Sss. 

51. 
5i. 


gr.  V 
gr.  iv. 
Mitte  vi. 
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In  the  first  line  of  this  formula  the  quantity  is  imdonbtedlj^^ 
1  grein,  though  the  symbol  would  equally  well  repieaeoi.  9j_  ^ 
and  we  are  guided  entirely  by  the  doee  which  would  }>^:^ 
appropriate.    The  ooneideration  of  doses  oonetanUy  oomee  tzft* 
our  aid  in  clearing  up  difficulties,  not  only  in  regard  to  Uct- 
interpretation  of  ambiguous  quantities,  but  frequently  in  nntir  u  b_ 
•where  the  drug  itself,  or  the  special  preparation  of  a  drui-^cai 
would,  in  the  absence  of  this  aid,  be  a  matter  of  doubt.    TtiP  m  i 
for  example  the  next  line ;  the  drug  is  opium,  and  the  quanti£=^ 
half  a  drachm,  for  sixteen  doses,  one  thrice  a  day.     Now  t: 
prefix  to  "  Opii "  looks  more  lite  P  than  any  other  lett^" 
the   alphabet,  but  this  would  make  the   dose   nearly  1 
grains  of  opium  thrice  a  day,  a  veiy  unlikely  dose,  especi^^KiJy 
associated  with   an  ordinary  alterative,  and  comparing      -~th« 
doubtful  letter  with  T   in  "  The  "  and  the  initial  of      -ihe 
patient's   name    (which,   however,  looked   more   like  Jo-iim 
than  anything  else,  until  in  reply  to  my  inquiry  he  g"^re 
a  name   beginning  with  T) ;    thus  all    things    oonsides^ed, 
there  was  no  doubt  left  that  "  Tinct.  opii  "  was  the  inten- 
tion, and  this  is  supported   by  the  notable  difFerenoe    >" 
the  mode  of  writing  "  Pulv."  in  the  second  half  of    *!»* 
prescription. 
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liere  are  several  points  in  this  which  I  failed  to  solve 
sfaotorilyy  but  which  I  thought  of  little  moment,  as  there 
eared  no  ambiguity  about  the  ointment  or  directions. 
•  first  illegible  word  no  doubt  means  mix,  but  what  is 
precise  writing  I  am  not  prepared  to  say ;  the  second 
Bared  to  be  the  name  of  a  hotel,  and  the  third  the 
lature,  so  the  ointment  was  made  without  any  hesitation ; 
the  patient  said  my  production  was  quite  different  from 
±  he  had  in  Germany,  the  latter  being  brown  and  smelling 
tar.  No  doubt  oil  of  juniper  tax  was  the  intention,  and 
Lciently  well  understood  in  the  prescriber's  own  neighbour- 
d. 

No.  17. 
MrsD. 

&    Add.  NitricL  ....       5iii- 

Syr.  Simpl. 

Tinct  Aurantij.       .  .  .  .       aa  5ii. 

M.    Capt  cochl.  Th.  1  bis  die  ex  cyath  vinos  aquae. 

Die  Nov.  XX.  1852. 

'he  greatest  difficulty  here  is  to  read  the  words  "  Cap. 
il.,"  the  want  of  clearness  arising  mainly  from  the  two 
ds  being  run  into  one.  The  dose  may  be  taken  for  a  tea- 
)nful  if  the  letters  indicating  it  be  "  Th,"  but  it  is  quite 
dbly  intended  for  M.,  in  which  case  the  dose  may  be  a 
poonful,  a  dessert-spoonful,  or  a  table-spoonful,  the  first 
he  most  suitable  dose;  the  dose  of  strong  nitric  acid 
ig  about  2  to  5  minims,  the  dose  in  the  prescription 
ig  about  6  minims  if  the  mixture  is  made  to  measure 
z.,  or  little  more  than  5  minims  if  made  to  measure 
E.  and  3  drachms.  This  appeared  sufficiently  within 
Jiaiy  experience  to  justify  the  mixture  being  made 
lout  writing  to  the  physician  at  a  distance  to  have  it 
Gimed ;  but  to  the  patient's  alarm,  the  cork  was  blown 
of  the  bottle  with  the  evolution  of  nitrous  fumes,  and 
bably  the  conversion  of  part  of  the  sugar  into  oxalic 
L  If  diluted  nitric  acid  were  intended,  I  would  alter  my 
ling  of  the  directions  thus, "  Cap.  cochl.  mag.  i.  bis  die,"&c. 


aOH  DISFENSINO. 

N0.I&. 

a   C»rb.  Feni  Sacch.  . 
PuIt.  Aronutt 
Cvb.  Sodas  Bxaicc  . 
M.  ft.  PulT.       .... 
Sg.    StonuKhic  Powders,    one  in  a  little  grnel  twice  da; . 

This  was  written  by  one  physician  for  another,  the  piticiit 
bringing  it  to  us  with  the  declaration  that  he  oould  not  iw^ 
it ;  but  all  the  difficulty  disappears  after  a  careful  ezaminatiak 
In  the  second  line,  the  letters  are  evidently  not  exactly  tf  ^ 
have  rendered  them,  but  we  have  only  to  euppose  that  it  '** 
oontraoted  as  "  Aromt,"  It  is  interesting  to  note,  that  -^^ 
almost  every  one  the  chief  difficulty  hae  been  in  reading-  * 
directions  whioh  are  written  in  Englieh. 

No.  19. 
fi.    I^uL  Hjdrarg        .  .  .  .       B 

„     rhei  CO.  ....       9U. 

M.    ftPUul.  xii. 
Capiat  iL  H.  s.  p.  r.  n. 
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itamlj  oocur  by  some  aooident,  and  the  same  may  be  the 
se  in  the  former  number.  Folding  before  the  ink  was  dry 
ay  aocount  for  both.  It  appeared  that  the  middle  dot  in 
e  dose  and  the  curling  baok  of  the  tail  of  the  latter  figure 
.  the  dose,  had  both  occurred  in  such  a  manner.  Neither 
teipretation  would  make  the  mixture  last  exactly  the  same 
me  as  the  piUs.  Two  was  ultimately  decided  upon,  and  is 
infiimed  by  the  appearance  of  the  figure  when  the  middle 
rt  and  middle  stroke  are  covered  by  a  white  thread. 

No.  20. 

&    Chloral  .....  grs.  120. 

Potass.  Bromid.       ....  grs.  180. 

Synip.  Aurantii        ....  5s8. 

Aq.  ad  ....  .  5vi. 

M.  Capt  5i>  omni  nocte. 

&    Hydnug.  BL  Chlor.  .  .  .       gr.  iL 

Extr.  Belladon.     .  .  .  .       gr.  vi. 

Conf.  Rosae  ....       q.8. 

at  fiant  piL  xii.  Capt.  1  bis  die. 

The  official  dose  of  perchloride  of  mercury  is  one-sixteenth 
one-eighth  of  a  grain;  this  being  one-&ixth  of  a  grain 
ioe  a  day,  seems  a  larger  dose,  but  a  comparison  with  other 
Bscriptions  from  the  seune  physician  showed  that  he  was 
it  unaccustomed  to  giving  a  full  dose  of  this  remedy ;  and 
e  deamess  with  which  it  is  written  excluded  any  other  in- 
ipretation.  The  "ss."  after  the  ounce  mark  on  the  third 
He  is  not  equally  clear,  but  may  be  compared  with  another 
otograph  by  the  same  hand.  No.  31. 

No.  21. 

Hyd.  Bichlorid.        .  .  •  gr.  i- 

Tinct  Cinch.  Co S- 

Aquas  .  .  .  .  5i* 

CochL  Min.  bis  die  ex  aqu^ 

In  this  case  the  quantity  in  the  first  line  might  be  taken 
for  lialf  a  scruple,  were  it  not  that  the  consideration  of  a 
Boitable  dose  clearly  indicates  that  half  a  grain  must  be  the 
ijiteution. 


DISPENSINO. 


a    Ext  Elateri  . 
Gum  Opii 

am 

OiuNoct 


If  difSouIty  were  experienced  in  reading  the  fiist  line  d 
this  formula,  an  appeal  to  tlie  list  of  extracts  in  the  index  of 
the  Phannaoopoeia  would  not  afford  us  the  asaiatance  nii^ 
it  usually  does ;  but  a  comparison  of  the  initial  of  the  doolt- 
ful  word  with  the  "  B  "  in  "  Ext.,"  will  at  once  solve  the 
problem,  and  the  suitability  of  the  dose  puts  it  beyond  all 
question. 

In  this  case  the  second  word,  if  isolated,  might  give  eoine 
trouble  to  decipher,  but  there  is  no  difficulty  in  deciding  that 
the  first  word  which  follows  the  sign  H  is  Ext.,  and  w 
guides  us  to  the  determination  that  the  first  lett«r  of  "^^ 
second  word  is  E,  and  then  the  others  follow  without  ^1 
difficulty,  "lateri."     Had  this  not  suggested   itself  aB    ^ 
evident  reading,  we  would  naturally  have  looked  over  tii&    "^ 
oS  extracts  to  call  to  mind  any  which  would  be  appropriw-"^ 
prescribed  in  one-uxth  grain  doses,  and  with  the  nam  ^^ 
which  the  ambiguous  word  could  be  supposed  to  coincide —  ' 
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ft    SennaBfol.     .....  5iv. 

Mag.  Snlph.  .....  3iss. 

Syrap  Rhamni         , 

TmcL  Jalapse  .  aa  3vi. 

Tinct  Zingib.  .  .  .  .  ^ 

Infuse  in  aqiue         ....  5^. 
Siss.  2  dis  horis  donee  alv.  respondt. 

le  use  of  oil  of  vitriol  as  an  adjunct  to  Barbadoes  aloes 
scarcely  be  considered  elegant  pharmacy,  and  is  now 
inately  of  rare  occurrence. 

No.  25. 
MnF. 

ft    Potass  lodid.  ....       gtt.  3i- 

Ferri  Am.  Git.         ....       3iss. 
Aquae  ad       .  5viii. 

M.    ft  Mist  cigus  St  3ss.  ter  die. 

le  "  gtt."  preceding  3i.  in  the  first  line  is  evidently 
yeoBy  occurring,  as  these  things  frequently  do,  in  con- 
duce of  the  patient  talking  to  the  doctor  all  the  time  he 
riting.  It  leads  to  no  difficulty,  and  only  needs  to  be 
jd. 

No.  26. 

ft    Argenti  Nit  .  .  .       gr.  iiii. 

Aquse  Distill.  .  .  .  .        5i- 

F.    Lotio.  Assid.  app. 

t  first  glance  the  word  following  aqua  was  supposed  to 
'*Forti8s,"  which  it  certainly  resembles,  but  as  it  is  to 
a  a  lotion  to  be  applied  assiduously,  the  word  "  distill." 
at  once  fixed  upon. 

No.  27. 


ft    Liq.  Plnmb.  Diacet 

•                     • 

58S. 

Add  Hydrocyan.  Sch. 

•                     • 

51' 

Morph.  Acetat. 

•                     • 

gr.  V. 

Aquae  ad 

•                     • 

5vi. 

M.  ft  Lotion.    58S.  ex  aqua 

utend. 

ft    SodaeCarb.    . 

5ss. 

Pulv.  Rhei   . 

gr.  XXX 

Tinct  Zingib. 

5u. 

Spt  Ammon.  Aroni. 

.       Si. 

TKnct.  Cardani.  Co.  . 

Si. 

Infus.  Gentian  ad    . 

5"ii. 

M.  Rnmat    S.  quotidie  ex  aqud. 

286  niSPENSitto, 

No.  27  present*  ua  with  two  or  three  symbola  wluoli  are  i 
little  ambiguous.  There  might  be  some  doubt  aa  to  whetlur 
the  ouQoe  or  drachm  symbol  was  intended  in  the  quanti^  d 
lead  solution,  in  the  quantity  of  lotion  to  be  used,  and  in  Uu 
quantity  of  carbonate  of  soda  ordered.  In  the  latter  case  ws 
find  the  quantity  of  rhubarb  in  the  following  line  is  vrittcn 
gr.  XXX.,  and  that  the  quantity  of  soda  has  been  began  lo  Is 
written  in  the  same  manner,  but  has  been  struck  out,  ud 
would  scarcely  hare  been  made  to  express  the  same  qnantit; 
by  another  symbol.  Then  as  regards  the  appropriateness  of 
the  two  problematical  quantities,  the  eighth  part  of  half  w 
ounce  is  a  more  usual  dose  than  the  eighth  oi  half  a  drachn 
and  we  conclude  to  read  it  Jss. 

The  question  of  appropriateness  in  the  other  two  am 
biguouB  quantities  will  also  lead  us  to  conclude  that  they  ^ 
both  intended  for  Jss. 

The  word  preceding  "  Zingib."  appears  to  have  It^ 
written  "Pulv."  first,  and  afterwards  "Tinct."  Thi^ 
confirmed  by  the  fact  that  it  is  more  usual  to  order  ^im^ 
tincture  of  ginger  in  an  8-oz.  mixture,  than  the  b-^ 
quantity  of  powdered  ginger. 


READING  AUTOGRAPH   PRESCRIFIIONS. 


287 


"  though  the  patient  said  it  was  not  the  seune  as 
ad  had  preyioualj.  The  presoriber  being  at  a  distance,  I 
ined  the  poflsible  readings  of  the  word  with  the  patient 
lel^  and  satisfied  him  of  mj  correctness.  We  could 
'  oondnde  that  some  other  dispenser  had  put  a  different 
rpretation  upon  it,  which,  he  admitted,  it  was  quite 
iUe  to  do.  '*  Inf.  quassiee  "  seems  the  next  in  order  of 
baUUiy.*  It  is  always  a  comfort  in  a  case  of  this  kind 
oe  able  to  sjssure  the  patient  that  the  alternative  is  not  a 
igerous  one. 

No.  29. 


ft    Bismuth.  Trisnit 

5ij»< 

„         Liquor 

Sss. 

Glyoerin       .... 

3ss. 

Liquor.  Potas. 

5ii. 

Ghlorodyne  .... 

.       3i. 

Acid.  Hydrocy.  dil.  . 

M.  50. 

Eztr.  Belladonnas    . 

gr.  vi. 

Tr.  Calumb. 

Sss. 

Inf.     ,)       . 

ad.  5x.    M. 

5s8.  ter  in  die  Sd. 

Empl.  Belladonnas  Co. 

5  inches  x  4  margin  adhesive  inc 

lusive. 

Oct  21/71. 

No.  30. 

H    Magnes.  Sulph. 

3iv. 

Add.  SulpL  Dil.     . 

5i8s, 

Syr.  Zingib. 

Sss. 

Tinct  Aurantii 

3"i. 

Inf.  Aurantii  Co.  ad 

5viii. 

M.  Cti^pt  3L  ter  die. 

Dec.  4, 1872. 

Dec  9, 1872. 

Rep.  Mist,  cum  Magnesias  Sulphatis 

3iv. 

ad.5yiiL 

lia  may  be  considered  a  well-written  prescription  with 
'  exception  of  one  word,  "  Zingib.,"  of  which  the  letters 

Siooe  the  appearance  of  this  facsimile  and  the  above  comments  upon 
liATe  reoeiyed  letters  from  several  pharmacists  in  Buxton,  saying  that 
were  familiar  with  the  handwriting  and  the  custom  of  the  writert 
that  the  infusion  is  undoubtedly  quassia  and  the  acid  **  Fort.*'  I  allow 
ommenta  to  remain  as  originally  written,  because  it  is  an  instructive 
1  to  note  that  a  careful  and  reasonable  consideration  of  the  prescrip- 
vsolted  in  the  wrong  conclusions. 
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"  Z  "  snd  "g"  wxv  tbe  two  nntmg  in  deuness.  The  iiutiil 
does  not  oocor  in  anr  other  void  in  tlie  preeciiption,  lo  we 
hare  not  the  advutage  of  nrntrng  a  comparison ;  but  at  On 
preceding  word  "  Sjr.''  is  dear  enongh,  and  we  hare  onlj  to 
conader  the  list  of  eyrape  to  see  at  onoe  that  angib.  is  the  one 
whidi  fits  the  oocaacm,  and  this  may  be  confirmed,  if  neos- 
flarr,  hv  comparing  the  '^g"  with  the  same  letter  in  the  vord 
magneaa,  which  ooeun  twice.  The  note  at  the  foot  mighC 
lead  to  the  impresaon  that  the  mixtme  was  intended  to 
have  a  further  addition  of  3iT.  magnes.  Eulph.,  but  it  wiU  be 
noticed  that  the  quantity  of  this  salt  originally  preecribol  an 
December  4  was  5ii-,  and  the  figures  had  heen  altered  to 
oiv.  on  the  repetition  at  the  subsequent  date;  consequently  n 
read  it  that  the  mixture  is  to  be  made  with  oiv.,  not  vith  the 
addition  of  5iv. 


Chk4t4<-nui  . 
a    Magnts.  Oartn. 

Magnes.  Solph. 

Pd*.  Rhei    . 

Pnlr.  fflngib. 

Liq.  Mofjriiue  Mot. 

Inf.  Gtntiaii 
M.  CaptSss-terdie. 


Sa  31. 
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ginger  is  indicated  by  one  '^  s^"  not  two;  taking  these  circum- 
stanoes  all  into  aooount,  we  oonelude  that  all  the  three  figures 
are  intended  as  abbreviations  of  the  fraction  '^  ss.,"  and  the 
leading  of  the  recipe  is  decided  as  above. 

No.  32. 

MissK 

ft    Hjdr.  Chlor.  .       gr.  xx. 

Tine  Hjoscy.  .       5i. 

Aquae  ....       5ix.    M. 

Dnught  to  be  taken  at  bed  time. 

Nov.  9/72. 

We  have  here  to  note  the  ambiguity  resulting  from  abbre- 
Tiiting  the  name  of  a  drug.  For  many  years  the  translation 
of "  Hydr.  chlor."  has  been  chloride  of  mercury,  and  the 
only  doubt  would  have  been  which  chloride.  But  neither  of 
these  could  be  intended  in  this  case,  and  we  find  the  true 
inteipretation  in  hydrate  of  chloral.  The  dose,  the  mode 
of  administration,  the  association  with  tincture  of  henbane, 
and  the  fact  that  it  is  a  night  draught,  all  confirm  this 
reading.  But  it  will  be  necessar}"  to  remember  in  futui-e, 
"where  we  have  not  these  clear  indications  from  the  context, 
that  "Hydr.  chlor."  may  be  either  calomel,  corrosive  subli- 
naate,  or  hydrate  of  chloral. 
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DisPKNSiKC  Pills. 

Tbe  object  of  ■"■^'"g  UDj  drag  into  pilU  is  to  have  it  in  i 
toTTD  viiicfa  is  at  <Hioe  portable,  permaneDt,  and  divided  into 
coiiTHiieitt  doeee  viudb  an  not  nanseoiu  to  taka 

Hie  skill  of  the  djxptaiaer  will  be  shown  by  the  uoifonni^ 
of  his  success  in  obtaining  these  results  with  the  very  ruiou 
ntatemls  whi(4i  he  is  e^iected  to  make  into  pills. 

It  i»  u$oal  ttr  tbe  |ihyfacum  to  pxesczibe  the  actiTe  tai- 
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ode  of  proceeding.  No  material  is  plastic  without  the 
resence  of  some  fluid  or  semi-fluid  body.  But  semi-fluids 
re  of  two  distinct  kinds,  such  as  mucilage  of  acacia  and 
locilage  of  tragacanth ;  the  former,  even  when  it  contains  a 
ery  large  proportion  of  gum,  will  flow  by  its  own  weight ; 
be  latter,  even  when  it  contains  a  large  proportion  of  water, 
rill  not  flow  imless  under  some  further  mechanical  force. 
Pragacanth  and  water  alone  might  be  made  into  pills  which 
rould  not  fall  out  of  shape,  but  acacia  and  water  would  be 
ranting  unless  some  solid  material  were  also  present.  If  it 
rare  required  to  impart  adhesiveness  to  a  powder  such  as 
linger,  the  acacia  would  be  suitable ;  but  if  it  were  required 
0  give  firmness  to  a  soft  extract,  such  as  acetic  extract  of 
olchieum,  tragacanth  would  be  more  successful.  If  too  much 
ragacanth  be  used,  the  mass  will  be  too  retentive  of  its  shape, 
nd  after  having  been  rolled  and  cut,  the  pills  will  be  f  oimd 
oretam  a  cylindrical  form,  which  continues  to  return  after 
hey  have  been  repeatedly  rounded;  but  if  some  fibrous 
oaterial  had  been  used,  instead  of  part  of  the  tragacanth,  it 
nmld  have  imparted  that  condition  which  enables  any  form 
0  be  given  to  the  pills,  and  to  be  permanently  retained  by 
hon.  As  tragacanth  is  not  readily  soluble,  it  should  only 
le  used  in  small  quantities  unless  in  connection  with  hygro- 
copio  or  very  soluble  substances,  otherwise  the  ready  activity 
i  the  pill  would  be  impaired.  We  may  compare  the  pill 
nth  the  human  body.  A  man  could  not  stand  upright  if 
le  had  not  a  bony  frame- work,  nor  could  a  skeleton  stand 
without  muscles  and  ligaments;  in  addition  to  these,  the 
lood  and  juices  of  the  body  are  required  to  impart  that 
imdition  which  possesses  at  once  firmness  and  the  power  of 
lotion. 

So  in  the  structure  of  a  good  pill,  we  find  the  analogue 
'  each  of  these  essentials  to  a  perfect  animal.  A  fibrous 
ywder  represents  the  bones  of  a  pill,  gum  or  extractive 
atter  stands  in  the  place  of  the  muscular  element,  and  the 
oisture,  without  which  gum  is  not  adhesive,  represents  the 
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blood.  By  the  junction  of  the  three  you  may  obtain  a 
perfect  pill,  but  any  two  separately  will  fail  to  prodoce  the 
requisite  qualities. 

When  any  difficulty  preeente  itself,  a  oonsideratioii  of  tbe 
nature  of  the  materials  in  hand,  and  the  requirements  of  i 
good  pill  mass,  will  generally  enable  the  dispenser  to  kM 
from  the  list  of  exoipients  appended  to  this  lecture,  some  oie^ 
or  some  oombination  of  two,  which  will  give  the  reqniBte 
physioal  condition  without  much  difficulty  and  without  mj 
injuiy  to  the  therapeutical  aotiTity  of  the  drugs. 

I  have  now  to  direct  your  attention  to  preseriptioiu  and 
samples  of  pills,  iUustrating  deficiency  of  one  or  other  of  &m 
elements,  and  to  point  out  to  you  the  appropriate  esciineiito 
by  which  to  supply  the  deficiency. 


This  may  be  oombined  with  wat«r,  syrup,  muoilBge, 
treacle,  glyoeiine,  or  solution  of  potash.  Water  mtkst 
a  rather  orumbly  mass — solution  of  potash  the  toof^mt 
But  while  we  may  be  satisfied  with  the  physical  qnalitio 
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LOWS  no  appearanoe  of  solution  in  ten  times  that  period.    In 

le  oouTse  of  three  hours,  the  former  pill  will  be  completely 

sintegrated ;  the  latter  requires  about  double  that  time. 

It  is  a  great  advantage  to  add  precisely  the  right  quantity 

I  exdpient  at  once.    For  1  drachm  of  rhubarb  powder, 

fluid  drachm  of  water,  syrup,  or  glycerine  may  bo  used. 

i  only  half  the  required  quantity  be  added  at  first,  a  mass 

sformed  which  is  too  hard  to  be  rolled  out,  and  with  which 

it  is  very  difficult  to  mix  an  additional  quantity  of  the 

exdpient. 

Aloes  and  gum-resins  generally  require  much  less  excipient : 

this —  • 

Na2. 
B    Polv.  Rhd 

„     Aloes.  ....         aa58S. 

ftPiLxx. 

Is  oonveniently  made  with  20  minims  of  syrup  instead  of 

30,  which  would  have  been  used  if  the  whole  of  the  powder 

had  been  rhubarb. 

If  ample  rhubarb  pills  are  made  up  with  water  onlyinan 

iron  mortar,  the  rhubarb  is  blackened  by  the  mortar ;  but  if 

syrap  or  some  other  exdpients  be  used,  the  blackening  does 

not  take  place.     This  is  an   example  of  the  conservative 

power  of  sugar,  which  is  often  useful  both  in  protecting 

iiOQ  oompoimds  against  oxidation,  and  preserving  vegetable 

matters  from  the  injuries  they  are  liable  to  sustain  by  long 

keeping. 

No.  4. 

fk    Extr.  Aloes  Aq.       .  .  •       gr.  xxxvj. 

Cons.  Rosae  .....       gr.  xviij. 

M.  ft  PiL  xiL 

No.  6. 

ft    Ext  Aloes  Aq.  'ST-  xxxyL 

P.  Ligni      .  .  .  .       gr.  vL 

Glycerin  ....       gtt  vi. 

M.  ft  pa.  xy. 

No.  6. 

9l    Extr.  Aloes  Aq.  .       gr.  xxxvi. 

Sapo.  Hisp.  (Nov.) .  .       gr.  xij. 

M.  ft  PiL  xil 
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I  have  experienoed  no  difiioulty  with  extract  of  aloee  pilli, 
smoe  it  became  the  oaBtom  to  use  the  extract  in  povder.  ^Itea 
the  rule  was  to  have  the  extract  of  a  pilnlar  oousisteaoe,  tbe 
pills  were  with  difficulty  made  to  retain  their  shape. 

The  three  preceding  recipes  show  the  oompsratiTe  adTas- 
tages  of  these  excipients  in  forming  ah>e8  into  pills.  The 
conserve  makes  a  good  mass,  which  works  well  and  doee  nc4 
get  haid,  hut  if  not  kept  very  dry  the  pills  heoome  soft  ud 
sticky,  and  perhaps  run  into  a  lump,  at  any  rate  do  not 
retain  their  shape. 

No.  5  remain  soft  and  sticky,  but  do  not  lose  their  shi^, 
and  I  do  not  know  any  fibrous  material  which  will  impii 
this  retentiveness  of  ahape  to  a  soft  pill  with  so  smsll  >n 
increase  of  bulk  as  fine  sifted  sawdust.  It  may  be  considend 
"  pure  bone  "  to  a  pill,  acootding  to  the  analogy  whidi  I 
traced  to  you  just  now;  and  glycerine  is  the  most  perfnt 
retainer  of  moisture,  and  consequently  softness,  which  we  cac 
select ;  but  being  hygrosoopio,  the  pills  are  apt  to  become  tw 
soft  and  sticky  if  not  kept  in  a  very  dry  place;  we  (U 
easily  reduce  this  tendency  by  diluting  the  glycerine  vitb 
water  or  spirit,  used  in  larger  or  smaller  proportioii  ss  or- 
}  indicate. 
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tnerally  useful  wheire  it  is  desired  to  form  into  pills  any 
ier  which  is  buU^,  amorphous,  and  not  adhesive. 

No.  8. 
Bt    Creasoti       .....       gtt.  xxiv. 
ftPiLxiL 

b— 

P.  Amjgdal.  .  .       gr.  xxx. 

Glycerin       .....       gtt  xiL 

rith— 

CenFlar. 

P.  Saponis    .  .  .  .  .  u2  gr.  xLi. 

be  first  of  these  forms  depends  for  its  effieaoy  upon  the 
sr  of  almond  powder  (in  preference  that  deprived  of  its 
\o  &oilitate  a  permanent  imion  of  oily  and  watery  matters, 
thus  prevent  the  creosote  '' sweating"  out,  but  the  pills 
ot  readily  dissolve.  The  latter  form  is  preferable,  as  the 
converts  the  creosote  into  a  jelly-like  paste,  and  the  soap 
ties  it  to  emulsify  in  the  stomacL 

No.  9. 
Hk    Oampbone    .....       gr.  xxzyL 

ft  PiL  xviiL 

h— 

P.  Amygdal.  .  .       gr.  xii. 

Glycerin.       .....       gtt  xv. 

No.  10. 
ft    Camphor.      .....       ^as. 

OL  Oaryoph.  ....       gtt.  vi. 

ft  PiL  XiL 

;h—  '  < 

P.  Saponis    .  .  .  .       gr.  vi. 

No.  10  B. 
&    Camphor.      .....       Si- 
ft PiL  xiL 

h— 

01.  Ricini     .....       gtt  iv. 
P.  Sapo.       .  ...  .       gr.  ij. 

No.  10  a 
&    Camphor.       ...  9i 

Extr.  Hyoscyami     ...  ^i. 

ft.  PiL  XiL 
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Tbeee  formulte  illusfzate  sevciml  modes  of  ^ving  camplicr 
in  pills.  No.  9  is  aiimlar  to  the  creosote  pills  just  above;  W 
as  we  are  now  dealing  with  a  concrete  oil,  there  is  no  need  of 
a  large  hulk  of  ahsorbent  material ;  the  larger  proportioD  of 
glycerine,  and  amaller  quantity  of  almond  meal,  make  s  more 
soluhle  pill. 

No.  10  gives  us  the  task  of  oomhining  both  camphor  and 
eseentisl  oil  into  a  pill,  which  is  simply  done  by  the  use  of 
powdered  soap,  but  would  have  presented  considerable  di£> 
culty  if  the  quantity  of  oil  of  doves  had  been  so  great  as  to 
dissolve  the  comphOT. 

In  10  B  we  purposely  added  oil  as  an  excipient,  and  it  ii 
about  the  best  we  can  use  to  make  5  grains  of  camphor  into 
a  pill  of  no  extraordinaiy  sise.  The  camphor  must  be  mtM 
to  a  powder  with  the  oil,  and  then  mtrked  into  a  mass  vitli 
the  addition  of  the  soap. 

The  pills  Nos.  9,  10,  and  10  b,  being  immersed  in  aoU 
water,  we  find  the  first  is  readily  dlsint^rated,  the  seotud 
requires  sevend  hours,  and  the  third  is  bat  little  acted  upon- 
No  doubt  the  warm  reception  they  would  meet  with  in  ^ 
stomach  would  effect  their  dissolution  in  a  much  shorts  tint, 
but  probably  still  in  the  si 
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No.  n. 

Jk    Extr.  Coloc  Co.       .  .  ^. 

Pfl.  Rhd  Co.  ....  31. 

P.  Ipecac     .  .  gr.  z. 

Extr.  Anthem.         ...  ^ii. 

OL  Anthem.  ....  gtt.  x. 

M.    ft  massa  in  piL  xl.  div. 

(Exemplum  19,78L) 

rhe  oil  being  rubbed  with  5  grains  of  powdered  soap, 
i  then  the  eolooynthy  rhubarb,  and  ipecacuanha  added, 
med  a  good  mass,  which  became  crumbly  immediately 
m  adding  the  extract  of  chamomile.  The  addition  of 
bops  of  liquor  of  potash  perfectly  restored  its  plastic  con- 
ion.  A  second  box  of  the  same  was  made  as  follows : — 
Fhe  colocynth,  rhubarb,  ipecacuanha,  and  extract  of 
jnomile  were  rubbed  together,  and  then  the  oil,  previously 
lei  with  5  grains  of  powdered  soap.  The  mass  was  in 
)d  condition  till  the  oil  and  soap  were  added;  it  then 
ame  very  crumbly,  which  defect  was  in  great  measure 
aedied  by  adding  4  drops  of  spirit. 
i  third  box  of  pills,  made  according  to  the  same  prescrip- 
Q  as  last,  but  with  ahnond  meal  instead  of  liquor  of  potash, 
srcame  the  crumbly  nature  of  the  mass. 
The  potash  in  the  former  case,  and  the  emulsin  of  the 
nond  in  the  latter,  act  the  same  part  in  the  pill  mass 
lioh  they  do  when  used  in  the  production  of  emulsions, 
.,  effect  the  intimate  and  permanent  mixture  of  oily  and 
Tieous  materials.  Eegard  must  be  had  to  the  tendency 
tiioh  almond  meal  has  to  impart  hardness  and  insolubility 
the  mass  if  employed  in  any  large  proportion.  Liquor  of 
)ta8h,  though  a  powerful  chemical,  is  not  so  objectionable  as 
ight  at  first  sight  appear,  for  in  the  quantity  used  it  probably 
)e8  little  more  than  neutralize  any  acidity  in  the  extracts. 

No.  12. 
h    Pulv.  Rhd    .....       Bi. 
Pulv.  Myrrhae  .  .       gr.  xt. 

Extr.  Anthem. 

„     Aloes  Aquod  .  .  afi  ^es. 

OL  Anthemidifl        ....       gtt  xvi 
M.    et  distribue  in  pilulas  xx. 

(Exemplum). 
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The  oO  works  out  of  the  pills  uuleea  its  retention  is  efFected 
hy  the  addition  of  liquor  of  potash,  almond  powder,  or  yellow  . 
wax. 

A  small  quantity  of  wax  used  in  formobe  of  thif  tind 
readily  emulsifies  with  the  other  ingredients  of  the  pili, 
eepeoiallj  if  soap  also  he  present.  The  quantity  used  Ehodd 
he  BO  pn>port3<med  as  to  impart  a  soft  gelatinous  oondition  to 
the  oil  hefore  the  other  ingredients  are  added. 

No.  13. 
K    Bxtr.  Cokhki  Acet 
„     ColocCo. 

„     HjOMjuni     ....       iigt.im. 
ftPiLxu. 
These  ingredients  when  mixed  are  too  soft  for  convenienn. 
They  have  been  dried  to  give  them  a  suitable  firnmess,  tai 
the  pills  kept  in  an  ordinary  pill  box. 
No.  14  are  the  same  in  ereiy  reepect,  but  kept  in  a  bottle. 
No.   15  ate  the  same,  but  with  the  addition  of  s  snuU 
quantify    of   powdered   tragaoanth   to    give    the  dednble 
firmness. 

No.  13  became  soft  by  reabsorptiou  of  moisture,  and  fell 
out  of  shape ;  now,  by  long  keeping,  they  are  hard  but  we- 
whar.'ii.     Nos.   1-1  nu<\    I-'i  hnxc-  both  rotaiiied   then  sh^ 
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up,  and  is  now  a  soft  extractive  mass  without  any  appear- 
08  of  ever  having  been  made  into  pills. 
No.  18  have  retained  their  shape  satisfactorily,  and  are  now 
ther  hard,  but  are  readily  acted  upon  by  water. 
Tragacanth,  if  in  too  large  proportion,  gives  the  mass  a 
tractile  character,  and  the  pills,  after  being  rolled  round, 
-aw  back  into  short  cylinders,  and  are  with  difficulty  made 
retain  the  spherical  form ;  they  also  become  very  hai*d,  dry, 
id  less  soluble  than  we  could  wish ;  but  these  objections 
1I7  apply  to  cases  where  it  has  been  used  with  want  of 
.dgment;  if  used  in  moderate  quantity,  and  in  conjunction 
ith  hygroscopic  or  readily  soluble  materials,  it  is  a  most 
Jaable  excipient. 

The  condition  of  No.  17  should  be  a  caution  to  you  not  to 
ast  to  drying  hygroscopic  extracts  to  a  so-called  ^^  suitable 
nsistence." 

The  consistence  which  is  really  the  most  suitable  for  them 
possess  is  such  as  gives  them  the  least  disposition  to  change 
leir  consistence  by  ordinary  keeping.  If  they  are  then  too 
»ft,  the  requisite  firmness  is  best  given  by  their  union  with 
rmer  drugs.  You  will  remember  in  this  connection  the 
tperimfents  I  showed  you  in  my  lecture  on  drying. 
The  next  four  prescriptions  have  been  selected  to  illustrate 
sses  in  which  the  materials  are  too  hygroscopic  to  be  safely 
rusted  without  the  addition  of  some  such  excipient  as  pow- 
iered  tragacanth. 

No.  18  A. 

ft    Extr.  Colchici  Acet 

„     Hyoscyami  .  au  gr.  i. 

PiL  Hydrarg.  .  .        gr.  iL 

M.    ft  Pil. 

(C.  Q.  Tragacanth,  gr.  L) 

No.  18  B. 

*   ft    Extr.  Colchici  Acet 

RL  Hydrarg.  .  aagr.  iv. 

P.  Ipecac.     .  .       gr.  ss. 

ft  PiL  ij. 
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No.  18  c. 
K    Gxtr.  Colchid  Acet 

„     HToacjrami 

ft  paiT. 

No.  18  D. 
ft    PiLHydr*^. 
P.  Ipecac     . 
Bxtr.  Colchid  Acet. 
„     H7oac;«mi     . 
ftRLxii 

No.  19. 
E    01.  LutKse  FiHcis  Muis    . 
8»po.  Tenet 

P.  AmfU  q.1.  ft  piluL  No.  x. 
Sunut  pilul.  mane. 


In  this  iuBtance  (No.  19],  vell-judgedexoipientshavebwu 
Beleoted  by  the  physicdaii ;  the  soap  combinee  well  witli  the 
liquid  extract  of  male  fern,  and  gives  it  a  ready  emolubililfi 
while  the  i«quisite  firmneee  is  imparted  by  the  starch. 


a  Bak.  Cop«ib« 
PuIt.  Oubebw 
Fern  Garb. 
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D  cold  water  without  appreciable  change,  and  even  boiling 
D  water  and  in  strong  hydrochloric  acid  had  little  effect 
ipon  them.  Bat  when  about  fifteen  months  old  they  dis- 
at^grated  by  a  week*s  immersion  in  cold  water ;  they  were 
ot  much  affected  by  boiling  for  a  few  minutes  in  water, 
lit  dissolved  with  effervescence  in  boiling  hydrochloric  acid. 
\e  magnesia  having  become  carbonated  by  long  keeping, 
o  doubt  facilitated  the  disintegration  of  the  pill.  In  the 
ction  of  the  add  this  may  perhaps  be  accounted  for  by  the 
ffervescenoe  acting  mechanically  in  tearing  the  pill  open, 
^eriiaps  it  would  be  better  to  use  carbonate  of  magnesia 
[istead  of  calcined  in  such  formidse. 

No.  21. 

R    Ferri  SulpL  .  .  .       gr.  i. 

PiL  Rhei  Co.  .  .       gr.  viL 

M.  ft.  pa.  y. 

Mitte  xvi. 

(Exemplum  22,183.) 

The  addition  of  sulphate  of  iron  to  a  mass  containing  soap 
ives  it  a  crumbly  nature,  which  is  very  inconvenient  in 
filing  out. 

The  addition  of  caustic  potash  would  remedy  the  physical 
efect,  but  at  the  sacrifice  of  chemical  integrity,  and  our 
xt)blem  is  to  find  some  material  which  facilitates  emulsi- 
^ction,  or  the  union  of  oily  and  watery  materials,  without 
^composing  sulphate  of  iron  ;  almond  meal  is  the  substance 
'hich  naturally  suggests  itself,  and  with  satisfactory  results, 
"he  addition  of  4  grains  of  almond  meal  and  8  drops 
f  water  reduces  this  refractory  mass  to  a  workable  con- 
ition. 

As  a  general  rule,  masses  which  threaten  trouble  from 
leir  crumbly  nature,  may  be  worked  if  made  a  little  softer 
lan  usual ;  and  this  expedient  we  are  the  more  willing  to 
lopt  as  the  crumbly  condition  and  the  tendency  to  fall  out 

shape  do  not  commonly  occur  together. 

Iodide  of  potassium,  chloride  of  ammonium,  and  many 
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other  soluble  cryBtalloidB  are  difficult  to  render  plastic  with 
the  usual  aqueous  ezaipients,  but  insj  be  made  into  •very 
good  condition  by  meauB  of  some  exoipimts  of  a  resinous 
nature.  TJnguentum  resbue  may  be  ooQTeniently  used  for 
sulphate  of  iron,  iodide  of  potassium,  &c.,  and  though  it 
cannot  claim  to  be  an  elegant  exoipient,  it  is  not  more  objec- 
tionable thou  castor  oil,  which  is  official  in  Flmnmer's  pill. 

The  insolubility  in  water  may  be  raised  as  an  objection  t^ 
exoipienta  of  this  olaas,  but  if  they  are  no  less  fusible  thi.;; 
reein  ointment,  there  need  be  little  fear  of  the  stomach  beb::^ 
inoompetent  to  dispose  of  them  as  it  does  of  other  fitr^ 
matters. 

No.  22. 
B    Argent.  OiidL  .        gr.  tij. 

Extr.  Bdladoo.  .  ■       gr.  J. 

Extr.  HKiiutoxrli  .  .        gr.  in. 

M.  ft.  Pit.  qaotidie  ante  pmnd.  ramend. 
Oxide  of  Bilver  and  red  oxide  of  iron  are  apt  to  gire 
trouble,  especially  in  combination  with  astringent  materials, 
such  as  extract  of  logwood  or  extract  of  hops.  If  the  nus  i^ 
made  very  soft  and  worked  ofi  rapidly,  it  may  be  divided  villi- 
out  difficulty ;  but  the  pills  may  thus  be  inconvenientlj  lug*. 
and  become  very  bard  by  keeping.     Castor  oil  and  powdotd 
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No.  23. 

ft    Add  CarboL  •       £7-  ^^v* 

ft  pa.  xxiT. 

Aq.  .....       gtt.  j. 

•  P.  Saponis. 

Cera  flay,  in  lamina  .  aa  gr.  xv. 

P.  Bad.  Tarazad  .  •       £7*  x^^* 

The  add  rubbed  with  the  water  became  liquid ;  the  soap 

and  wax  converted  this  into  a  soft  emulsible  paste,  to  which 

a  suitable  firmness  was  imparted  by  the  use  of  the  taraxacum 

powder.     The  spongy  nature  of  taraxacum,  and  its  freedom 

from  active  properties,  make  it  very  suitable  as  an  absorbing 

Yxiaterial  for  soft  masses. 

No.  24. 
Jk    Acid  Carbol.  .  .  .       gr.  iij. 

ft  Pil.  i.  Mitte  xlvi^. 

The  carbolic  add  having  been  increased  to  3  grains  in  a 
pill  presented  more  difficulty,  but  the  task  was  accomplished 
in  the  following  way : — 

Purest  carbolic  add,  144  grains,  and  24  grains  of  yellow 
wax,  were  melted  together  in  a  test  tube,  poured  into  a  cold 
uiortar,  and  rubbed  into  a  rather  adhesive  powder ;  soft 
soap  was  then  added  by  small  degrees  till  8  grains  had  been 
^ded,  when  it  was  foimd  that  the  whole  could  be  worked 
into  a  mass  and  divided  into  pills. 

No.  26. 

ft    Phosphori  .  .       gr.  vi. 

Micse  Pams  .        q.s. 

ft.  PiL  xxiT. 

Phosphorus  is  most  readily  and  most  perfectly  divided  by 
^ing  dissolved  in  bisulphide  of  carbon  and  poured  upon  the 
pulverulent  exdpients;  the  solvent  speedily  evaporates,  and  the 
phosphorus  is  apt  to  take  fire  if  not  combined  with  a  moist  or 
plastic  exdpient  at  the  right  moment.  Bread  crumb  is  not 
fte  best  material  for  giving  substance  in  this  case,  but  may 
^  understood  to  mean  any  excipient  the  dispenser  finds 
desirable.     The  best  form  for  dispensing  the  above  is  to 
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dissolve  the  phoephoniB  m  a  few  mininiB  o{  biflnlpfaide  of 
oarbon  in  a  test  tube ;  while  this  is  dissolving  weigh  out  the 
following  ingredients : — 

P.  Tragacanth  .        gr.  ziL 

S^M>  Mollis  .       gr.  xxii. 
PuIt.  Glycyrrhiw, 

Conf.  R06K  .  .  U  3n. 

Put  the  tiagacanth  into  the  mortar,  pour  upon  it  the  aoh- 
tion  of  phosphorus,  rinse  out  the  tube  with  a  few  drops  am 
of  sulphide  of  carbon,  adding  this  to  the  tragacanth,  and  inb 
for  a  moment.  The  sulphide  of  carbon  is  almost  instantly 
volatilized,  and  to  prevent  the  phosphorus  taking  fire,  the  bd^ 
should  be  added  as  soon  as  the  fuming  becomes  consideiaUe; 
when  this  is  mixed  the  liquorice  and  oonserve  may  be  wo^ 
in  to  give  the  required  bulk  and  firmness.  The  sulphide  rf 
carbon  is  bo  readily  and  so  completely  volatilized  as  to  lean 
no  unpleasant  odour.  The  only  improvement  I  should  ng* 
geet  upon  this  formula  is  the  adiliiioii  of  some  essentifll  ol 
The  vapours  of  essentials  oils  have  a  remarkuble  propertvof 
preventing  the  glowing  of  phosphorus  in  the  air,  and  would 
prevent  the  danger  of  its  taking  lire  at  the  moment  when  thf 
solvent  bad  evaijontted  ;  probably  a  little  oil  of  elovee  vrouJJ 
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other  Grystalloids.  It  is  important  to  have 
3ly  powdered  and  thoroughly  worked  with  the 
rtion  of  the  excipient  that  will  suffice,  say,  4  or 

plenty  of  working  and  a  little  heat.  When 
lay  be  silvered  or  dusted  with  French  chalk, 
ihed,  as  the  resinous  matters  make  the  pill 
of  hardening  on  its  surface.     They  are  best 

bottle.  Chloral  may  also  be  worked  into  a 
any  addition  but  camphor,  of  which  a  very 
T  suffices — about  \  grain  for  1  drachm.  In 
^portion  it  may  probably  be  regarded  as  an 
e  excipient ;  an  excess  would  reduce  the  chloral 
id  or  fluid  state,  and  necessitate  the  addition  of 
lers. 

few  chemicals  occasionally  prescribed  in  pills, 
re  or  less  subject  to  decomposition  by  contact 
matters ;  the  silver  salts  may  be  taken  as 
pies,  and  permanganate  of  potash  as  an  ex- 
this  kind.  The  latter  body  is  best  made  up 
y  and  water. 

No.  27. 
sae  Pemiangan.  •       gi*-  niv. 

1. 

lay  in  powder,  36  grains ;  water,  18  drops.  A 
aass  is  thus  obtained,  which  keeps  its  phy- 
ical  condition  satisfactorily  and  disintegrates 
ater,  yielding  the  permanganate  imchanged. 
IS  having  been  formed  by  suitable  excipients, 
)lled  and  cut.  Some  masses,  such  as  contain 
and  essential  oil,  or  soluble  crystalloids,  are 
mble  imder  the  roller.  When  this  is  the  case 
better  rolled  under  the  hand,  the  yielding 
ikin  helping  to  keep  the  mass  together ;  they 
.  probably  crumble  in  cutting,  and  if  this  be 
is  better  not  to  roll  them  imder  the  cutter, 
divide  them  with  pressure  between  the  two 

^0 
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cutting  surfaces,  oud  round  them  bj  rolling  between  the 
fingers  and  thumbs.  A  dexterous  operator  will  toll  hmt  A 
a  time,  taking  two  between  the  fingen  aod  thoinb  of  taA 
hand,  and  will  keep  the  othen  in  a  plastic  condition  lAik 
he  IB  doing  it  by  holding  them  in  the  palms  of  his  biodi 
with  the  two  outer  fingers. 

Masses  which  are  in  good  condition  maj  be  rolled  into 
pills  almost  perfectly  round  and  smooth  if  the  madiine  be 
selected  of  a  suitable  size.  Imperfectly  formed  pills  mij 
be  finished  by  rolling  them  nnda-  a  pill  finisher,  which  ii  ■ 
flirt- ular  piece  of  wood  with  a  rim  amilor  in  shape  to  the  H 
of  a  turned  wood  box.  The  pills,  being  placed  tqmn  i 
slab  and  covered  with  the  finisher,  are  to  be  rolled  with  i 
light  pressure  in  what  may  be  called  a  double  main 
direction,  which  we  may  compare  to  the  paUi  of  the  moon 
moving  in  small  circles  round  the  earth,  and  in  large  mt 
round  the  sun  at  the  same  time. 

It  is  not  generally    deairable   to  send  out    pills  witM 
souie  des*Tiption  of  t-overing ;  liquorice  powder  and  magnWS 
used  to  be  the  materials  chiefly  employed  for  this  pnrp*' 
but  art  objectionable   on   aeoount   of  their   stickiness:  ton    ■ 
much  adheres  to  the  pill,  and  is  unpleasant  in  the  moutb. 
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T  become  so  sticky  that  they  will  not  roll  side  by 
I  upon  the  paper,  but  roll  over  one  another,  and  would, 
le  rolling  were  continued,  stick  into  a  mass ;  when  in  this 
lition  throw  them  into  the  pot  upon  the  silver,  put  on 
oover,  and  shake  violently.  They  will  then  be  found 
3red  pretty  perfectly  with  the  leaf,  and  any  loose  particles 
f  be  blown  away. 

f  these  instructions  be  not  exactly  followed,  the  coating 
kely  to  be  imperfect ;  and  if  once  imperfectly  coated,  it 
ihnost  impossible  to  make  any  better  of  it  without  com- 
icing  de  novo,  using  a  very  stiff  mucilage,  or  mucilage 
I  powdered  gum  alternately,  till  the  pills  are  verf/  sticky, 
1  then  shaking  them  with  a  fresh  leaf  of  silver. 
T^arious  other  methods  of  coating  pills  have  been  intro- 
»d  within  a  few  years.  I  can  only  allude  to  one,  which  I 
I  say  from  constant  use  answers  perfectly  and  without  any 
able  or  difficulty. 

i  tincture  of  sandarach  is  made  by  dissolving  1  oz.  of  the 
m  in  3  oz.  of  ether.  A  few  drops  of  this  are  put  into  a 
rered  pot,  the  piUs  thrown  in,  instantly  shaken,  and  turned 
t  upon  a  tray  to  dry  for  a  minute,  and  are  then  ready  for 
Bbox. 

Pills  coated  in  this  way  may  be  kept  in  the  mouth  for  a 
inute  without  being  tasted,  but  the  coating  yields  to  the 
&m  of  moisture  in  a  few  minutes,  and  the  coating  with 
▼er  leaf  yields  even  more  readily ;  there  is  consequently 
'  fear  of  a  pill  losing  activity  from  either  of  these  coatings, 
ovided  the  solubility  of  the  pill  itself  is  satisfactory. 

Powders. 

He  dispensing  of  powders  is  a  very  simple  operation,  and 
nires  but  little  comment. 

[f  a  single  powder  of  one  ingredient  is  ordered,  there  is 
hing  to  be  done  but  to  weigh  it,  fold  it  in  paper,  and 
te  the  appropriate  directions. 

f  it  contain  two  ingredients,  for  appearances'  sake  they 

^0* 
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should  be  mixed  to  look  unifimn,  a  nibbing  with  the  kniie 
upon  the  paper  being  sufficient  for  tbat  purpose. 

If  there  are  Eeveral  powden  of  mixed  oomposition,  the 
ingredients  should  be  rubbed  together  in  &  mortar;  i 
thorough  union  is  much  more  readily  obtained  by  its  m, 
and  it  ia  not  a  iaatt«r  of  indifierence  in  what  order  the 
ingredients  are  put  into  the  mortar.  Thus,  in  the 
following : — 

R    Oklomel  .        gr.  xg. 

P.  Sacchari  .  .  .  .        ^. 

ft.  PhIv.  xij. 

Do  not  put  them  in  in  the  order  in  which  they  are  wiiHen. 
Put  the  sugar  in  first  and  the  calomel  upon  the  top  of  it ;  the 
mixture  will  sooner  he  uniform,  and  lese  oalomel  will  adba« 
to  the  mortar. 


Bumuth  Tiu.  Kitr. 
Hagnes.  Cub. 
P.  Suchar. 
01.  Caryophjli 

Fi.  piiiv.  xij. 


Si- 
3j- 
3)- 


Put  the  sugar  in  first,  drop  the  oil  upon  it,  and  nibtiBni 
together  :  then  a-ld  the  ma^esia,  and  lastly  the  bismuth. 
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Though  some  people  can  aoquire  a  great  degree  of  aoonracy 
and  dexterity  in  thus  dividing  the  doses,  it  is  not  desirable  to 
troflt  to  it.  The  habit  of  weighing  is  most  commendable,  not 
only  because  of  its  insuring  accuracy  in  the  division,  but,  if 
a  patient  fancies  that  the  powders  act  more  at  one  time  than 
another,  it  is  a  great  satisfaction  to  both  dispenser  and 
patient  to  know  that  each  one  was  accurately  weighed ;  and 
tie  weighing  out  of  twelve  powders  of  1  scruple  each,  when 
tlie  whole  bulk  weighs  4  drachms,  is  a  good  practical  lesson 
in  accuracy  and  a  useful  check  upon  the  correctness  of  the 
first  weighing — the  omission  of  an  ingredient  or  the  doubling 
of  a  quantity  is  thus  guarded  against. 

If  a  powder  is  prescribed  in  bulk  it  shoidd  be  sent  out  in 
a  bottle,  unless  there  be  instructions  to  the  contrary. 

Yolatile  powders,  such  as  carbonate  of  ammonia,  sometimes 
prescribed  in  effervescing  draughts,  &c.,  should  be  enclosed 
in  a  wide-mouthed  bottle,  whether  they  are  sent  out  divided 
or  m  bulk. 

DeUquescent  powders  may  be  dispensed  in  the  same  way, 
but  it  is  desirable  in  this  latter  case  to  use  the  additional 
pi^ecaution  of  folding  them  in  waxed  papers. 


Questions  for  Examination. 

What  is  the  object  of  making  medicine  into  pills  ? 

What  is  the  characteristic  difference  between  the  mucilages 
^  tragacanth  and  acacia  as  excipients  P 

In  what  cases  should  tragacanth  be  used,  and  in  what 
ixiantity  P 

What  are  the  mechanical  elements  of  a  good  pill  mass  P 

In  what  respects  do  sugar  and  glycerine  compare  and 
ontrast  as  excipients  P 

What  objection  is  there  to  the  use  of  pure  glycerine  as  an 
^cipient  P 


What  exeipiaits  are  uniteMe  for  '"*^*"g  <Hly  matcEial 
iato  pflls,  citber  alooe  or  id  oomlaiutiaii  with  vateiy  es 
tncts? 

What  ocosutemce  u  the  most  siutable  for  any  {^v« 
ectnct* 

What  obJMtKn  is  thoe  to  ndadiig  hygroacopie  pills  t<^ 
niiaUe  connstence  by  drying  f 

What  epooes  of  exafaMit  is  most  conTeuient  for  ginn^  , 
suitaide  oonaiftenGe  to  ciy^talloidE  solnUe  in  wato*  ? 


BeC  AmTTLATlOX . 

Th^  object  of  forming  a  drug  into  pills  is  to  hare  it  m 
oimrenl«tt  doeefi,  easily  taken,  and  not  liable  to  change  If 
keeping. 

The  phyBtcal  qoalitiea  of  a  good  pill  mass  are  sod  *> 
permit  of  its  being  readily  formed  into  diape  without 
cnimbling,  <»-  subseqneDtly  falling  out  of  shape  or  looDg 
aotuUlity. 

Theee  qnalitieft  are  osoally  best  attained  by  the  jattam 
of  &  fibrv'tts  luai-^rial,  a  muoiliigiiioii?  *>l':-ment.  and  waWr, 
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b  soluble  in  water,  and  some  other  materials  not 
1  with  aqueous  exoipients,  are  more  tractable  in 
with  oily  and  resinous  materials. 


Table  of  Pill  Excipients. 

r  vegetable    powders    containing  fibrous    and 

\  matters. 

:    vegetable    powders    containing  fibrous    and 

}ter8. 

}/  acacia  or  s^yrupj  for  fibrous  vegetable  powders 

ly  mucilaginous. 

f  tragacantk  and  glycerine^  for  powders  deficient 

us  and  mucilaginous  characters. 

vax^  for  essential  oils,  creosote,  carbolic  acid,  &c. 

re  (blotting  paper  pulped),  for  giving  firmness 

3  to  fall. 

tragacantk^  for  giving   firmness  to   hygroscopic 

for  giving  permanent  sof fcness  and  solubility  to 

3  powders. 

soapj  to  aid  the  blending  of  oils  or  resins  with 

oxcdery  to  effect  the  same  object  in  the  presence 
of  iron    or   other   matter    incompatible    with 

JT,  and  oily   for  uniting  crystalloids  soluble  in 

and  9oapy  for  combining  vegetable  astringents 
of  iron,  silver,  &c. 

of  magnesia^  for  giving  firmness  to  balsam  of 
assafoetida,  galbanum,  &c.,   in  the  presence  of 

/,  for  chemicals  liable  to  be  changed  by  contact 
I  matter. 
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OINTMENTS,  PLASTERS,  8UPP0SIT0RIEB,  Btc. 

Diipeonng  Ointmenta,  Flagters,  Suppositories,  &o.^Oiiitinstit>,  Giit:^MMtf 
HateTiaU,  i^itracta,  Wstery  Mueiuls — Flasten,  Spreading,  Sb»f  ^m, 
Adheeire  Margins,  Bliatera,  PtMctiptiomt — SuppoaitoTiea,  fto.,  fji--  ■»« 
Butter.  LnbricantH  tot  Mould,  Tin  Foil  Moulds. 

TuE  dispensing  of  ointments  is  one  of  the  very  smp^jde 
operations  of  pharmacj ;  it  rarely  involTes  tlie  melting  of  tUMie 
ingredients,  usually  only  the  mixing  of  two  or  m<»e  maten^^>ls 
together,  one  of  them  at  least  being  unctuous,  and  the  chm.^ 

aim  is  to  insure  perl'eot  snuiuthness  aud  uiiifomiity.  T^:M-y 
materials  should  lie  reduced  to  the  finest  possible  powd^i"; 
if  not  dissolved  before  being  ndded  to  the  grease.  Wateexy 
extracts,  where  sueh  are  prestribed,  should  be  reduced  w-i*^ 
water,  glycerine,  or  spirit,  to  a  consistence  at  least  as  soft  ^'* 
the  grease  with  which  they  are  to  unite.'  Chemicals  shot*!^ 
be  protected  against  the  chance  of  decomposition,  whi*^ 
might  in  some  cases  t^e  place  from  contact  with  steel  kni"*"^* 
or  marble  slabs  or  mortars. 
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tning  soiled  in  carriage  ;  but  if  the  ointment  is  firm,  the 
i  paper  is  better  avoided,  as  it  becomes  disagreeable  itself 
h  there,  and  answers  no  useful  purpose, 
will  illustrate  with  a  few   prescriptions  selected  from 
dl  practice : — 


R    Hydraig.  piedp.  rub. 


5J. 


Cerat  cetacei         .... 
Ft  ung. 
a    P.  boracus    .....       3ij* 

Ung.  cetacei  .  •       5U- 

Ft.  ung. 

E    Potassii  iodidi         ....        3ij. 
Adipis  .  •        3ij* 

M. 

1  the  first  of  these  the  powder  must  be  rubbed  as  fine  as 

ible  in  the  dry  state  ;*  it  may  then  be  transferred  to  a 

to  be  mixed  with  the  ointment,  or  the  ointment  may  be 

d  in  the  mortar.      It  is  scarcely  possible  to  make  the 

ier  as  smooth  by  rubbing  on  a  slab  with  the  grease,  but 

lay  be  made  smooth  by  grinding  with  a  small  portion 

bie  grease  in  the  mortar,  though  in  some  cases  this  is 

yelj  practicable.      The  borax  may  be  obtained  fine  by 

g  effloresced,  and  the  red  oxide  of  mercury  by  being 

ipitated  in  the  wet  way  ;  but  these  are  scarcely  legitimate 

ations  from  the  customary  practice,  unless  the  sanction  of 

piesoriber  can  be  obtained.     Borax  may  also  be  made 

a  smooth  ointment  by  dissolving  it  in  glycerine. 

1  the  third  example  the  iodide  ib  equally  difiicult  to  rub 

oth,  unless  with  the  addition  of  a  little  water,  which  may 

onsidered  admissible,  as  it  is  adopted  in  the  official  oint- 

it  of  iodide  of  potassium. 
R    Ung.  hydrarg. 

Extr.  belladon.  .        ua  5ss. 

M.    ft  ung. 
R    Extr.  belladon.        ....        ojss. 

Acid,  hydrocyan.  Sch.  .        3ss. 

Adipis        .  .  •        ^'* 

31.    Ft  img. 

Unless  kept  ready  for  use  by  moist  grinding  and  subsequent  drying,  as 
nbed  in  my  lecture  on  grinding. 


^14  DISPENSING. 

The  extract  of  belladonna  of  commeroe  is  usually  soft,  but 
if  it  be  of  anytbing  approaobiug  a  good  pilular  ooneiBteDGe,  it 
muet  be  dilated  with  glycerine  till  at  least  as  soft  as  lard;  it 
will  then  pretty  readily  mix  with  a  knife  and  slab.  In  tbe 
second  ointment  the  softened  extract  and  laid  should  be 
mixed  first,  and  the  acid  added  by  drops  while  the  oinliiieDt 
is  being  rubbed  on  the  slab,  so  as  not  to  allow  the  acid  to  be 
long  exposed  to  the  action  of  the  air.  The  greater  8t8bi% 
of  hydrocyanic  acid  in  the  presence  of  glycerine  Bhonld  lie 
borne  in  mind  in  cases  of  this  kind,  and  is  a  further  reaaoD 
for  the  use  of  the  latt«r  in  softening  the  extract.  Wba 
once  thoroughly  mixed  with  the  grease,  it  is  much  protecbd 
from  evaporation.  Probably  an  alkaline  oyanide,  instead  of 
hydrooyanio  acid,  would  be  a  change  for  tbe  better. 
R    Idq.  plumbi, 

61;ccrin  .  ia  Sy. 

Ceric.  alb.   .  .  S^. 

Atropin.  .       gr.  iv. 

M.    Ft  ung. 

In  this  case,  it  being  found  quite  impracticable  to  m 
white  wax  into  an  ointment  with  these  ingredients,  it  nt 
supposed  that  ceree.  had  been  intended  for  oentom, 
which  wn?  t^n?i'<]ii'Titlv  nsfd,   nnd  n   ^'ntiofnrtnry  nirtniwit 
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The  oil  and  oxide  being  mixed  together,  the  watery  liquids 
)fosed  to  unite  with  them. 

The  watery  liquids  being  mixed  with  the  oxide,  and  the  oil 
iired  in,  at  first  all  blended,  but  the  liquors  afterwards 
)paiated  again. 

It  thus  became  necessary  to  add  some  excipient  capable  of 
muLBifying  the  whole.  Soap  would,  no  doubt,  have  effected 
bis  object,  but  with  the  decomposition  of  the  hydrochlorate 
I  morphia,  as  this  was  not  admissible,  we  had  recourse  to  the 
oUowing  method  with  perfectly  satisfactory  residts : — 

Take  a  Jordan  almond,  and  having  scraped  the  brown  skin 
iS,  leduoe  it  to  powder  and  rub  it  with  the  oxide  of  zinc  and 
be  liquors  till  quite  smooth,  then  add  the  oil,  rubbing  with  a 
:iiife  upon  an  ointment  slab,  till  the  whole  forms  a  smooth 
Lnd  uniform  ointment. 

Ahnond  powder  (free  from  the  skin)  would  no  doubt  be 
equally  efficacious  in  mixing  other  aqueous  fluids  with  oil  or 
ointments. 

Plasters. 

The  spreading  of  plasters  is  an  art  of  which  little  can  be 
earned  by  verbal  instruction.  Practical  demonstration  on 
•he  part  of  the  teacher,  and  practical  experience  on  the  part 
>f  the  learner,  are  the  only  means  by  which  the  art  of  spread- 
ing plasters  with  facility  ceui  be  acquired. 

I  will  first  draw  your  attention  to  a  few  points,  and  then 
i^it)ceed  to  give  practical  demonstration. 

Plasters  are  spread  upon  paper,  textile  fabrics,  or  leather ; 
^  dispensing,  the  latter  is  almost  exclusively  used.  The 
^e  of  spreading  surgeons'  strapping,  ordinary  adhesive 
plaster  on  calico,  is  not  of  sufficient  importance  to  the  retail 
pWmacist  to  warrant  our  spending  time  over  it ;  we  will 
'herefore  confine  our  attention  to  the  spreading  on  leather. 
Oie  leather  used  is  known  in  commerce  as  sheep  skin,  split 
'^,  lamb  skin,  and  kid  skin ;  the  first  being  employed  on  all 
>itiinary  occasions,  the  others  being  used  where  thin  and  soft 
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jilMtas  are  speciaDv  reqaind.  In  sheeting  a  piece  of  leiSn 
it  should  be  taken  from  a  part  of  the  ^in  iriiicfa  will  suUb 
it  to  be  mt  of  pretty  muffin  thicknen  and  JW.  The  edgn 
of  the  ikiD  are  generallr  etretdied.  and  though  they  wxj  le 
naed  with  a  little  extra  care  aad  ekill,  they  ai«  apt  to  dm 
bai^  more  or  leas  to  the  shape  they  originally  ponoowod  <^ 
the  living  «niTn»I  Split  skin  is  frequently  naed  when  i 
jdaster  is  required  as  a  protection  to  a  bed  sore,  and  for  thii 
purpose  the  plaster  is  usually  spread  dose  to  the  edge  of  tbe 
leather,  as  a  loose  mai^in  is  liaUe  to  become  folded  nndo'tlie 
patient,  much  to  hi»  lUiQur&nee  ;  thi^  necessitatea  the  ^resdicg 
of  the  ]>Ia£ter  a£  thin  as  possible  to  aroid  it«  melting  with  the 
heat  of  the  body,  and  running  ont  beyond  the  lestluT  uid 
•oiling  the  clothes. 

Tbe  leather  having  be«n  selected  and  cut,  is  to  be  l&id  npon 
a  quiiP  of  brown  paper,  which  forms  a  bed  of  a  convenieiLt 
degree  of  softness,  and  which  does  not  abetrsi^  the  hnt  uf 
the  plaster  too  rapidly.  Tbe  leather  should  then  be  smoothed 
with  a  gently  heated  spatula,  the  requisite  degree  of  heat 
being  judged  by  its  jusi  mffieing  to  tbiww  off  a  drop  of  wata 
in  the  sph^viidal  slate,  ot  by  the  sensation  of  wannth  i' 
prnduiWA    when   held   near    tbe   face.      The    inexperienM" 
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the  nqijdj  of  gae  always  attached  to  the  handle.     Taken 
igether,  I  find  the  siniple  iron  genially  preferred. 
Phe  flhape«  of  plasters  are  determined  by  the  part  of  the 
[j  to  vhioh  they  have  to  he  applied,  the  following  (Fig. 
I,  being  the  usual : — 

Fig.  36. 


i,  for  the  chMt,  h««rt-ahape.  B,  for  the  shoulden,  oval.  C,  for  the 
*i  (f  the  back,  oblixig.  D,  aide,  Iddnej-Bhape.  H,  knee,  round.  Ears, 
M4^w  or  crescent    F,  right    E,  left    6,  either. 
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The  plaster  is  melted  hy  rubbing  it  againt  the  hot  ^ntolt 
held  upright  with  the  tip  resting  apon  a  piece  of  pi^; 
when  sufficient  is  melted,  it  i&  pushed  off  the  paper  npm 
the  leather  which  is  to  receive  it,  aud  the  ^reading  effecfid 
without  loss  of  time  by  pushing  the  melted  plaster  orer  At 
leathra*,  the  latter  being  turned  about  in  such  a  waj  tlut 
the  melted  material  may  be  pushed /rem  the  operator.  The 
poeition  of  the  spatula  should  be  such  that  it  presses  upon  the 
leather  by  the  edge  nearest  the  operator,  and  the  preesm 
should  be  lighter  in  proportion  as  the  plaster  is  more  fluid. 

Patterns  of  stiff  paper  or  card  may  be  kept  to  aid  in  drawing 
any  of  these  shapes  upon  the  leather  prerious  to  cutting. 

In  the  spreading  of  plasters,  neatness  is  much  fadlit«t«d 
by  the  use  of  what  is  technically  called  a  plaster-sh^  c 
mould  of  paper,  which  coQaists  of  a  sheet  of  paper  with  i 
pie«e  cut  out  of  the  centre  the  sixe  and  shape  which  the 
plaster  is  required  to  possess. 

All  the  fonns  given  above,  except  those  for  the  ears,  ai 
symmetrical,  and  may  be  cut  equal-sided  by  doubling  a  she 
of  paper,  and  making  the  fold  represent  the  symmetrical  a* 
and  then  cutting  both  aides  at  once  along  the  line  that  mffi 
sents  the  edge  of  the  plaster.     For  the  heart  shape,  the  ak' 
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e  dming  the  smoothing  of  the  leather,  and  to  allow  also 
^wwwiiTig  the  edges  when  the  plaster  is  finished. 
{jBmng  cat  and  smoothed  the  leather,  lay  upon  it  the 
d  of  paper  cut  from  out  of  the  marginal  shape  in  exactly 
place  which  is  to  be  covered  with  the  adhesive  material, 
\j  having  dipped  the  marginal  part  in  water,  lay  it  care- 
f  round  the  centre  piece  without  disturbing  the  position 
lie  laifcter,  then  apply  a  little  pressure,  and  the  moist  paper 
adhere  to  the  leather.  The  centre  piece  being  removed, 
plaster  is  to  be  spread  in  the  manner  before  described, 
,  as  the  operator's  attention  is  not  needed  to  keep  it  to  the 
Hired  shape,  the  process  is  easily  and  quickly  performed, 
whole  attention  being  given  to  making  it  smooth  and  of 
bnn  thickness.  As  soon  as  this  is  done,  the  paper  margin 
0  he  lifted  at  one  edge  and  pulled  off  while  the  plaster  is 
i  warm.  The  trimming  of  the  edge  of  the  leather  then 
ipletes  the  operation. 

ffhssi  a  plaster,  the  material  of  which  is  deficient  in 
ledvenesa,  is  to  be  spread  upon  leather  with  an  adhesive 
rgin,  such  as  in  the  prescription  (Fig.  41)  following,  the 
rodon  may  conveniently  be  performed  as  follows  : — 
iW;  cut  the  paper  shape  with  the  centre  piece  the  size  the 
nlook  has  to  extend,  and  proceed  to  spread  the  plaster  in 
mamier  already  described ;  when  this  is  finished  and  firm 
ugh  for  convenient  handling,  the  adhesive  margin  may  be 
led  by  covering  up  the  hemlock  plaster  with  paper,  and 
lehing  to  the  leather  a  new  paper  margin  as  much  larger 
a  the  first  as  to  leave  the  leather  uncovered  to  the  width 
balf  an  inch  or  more  round  the  hemlock  plaster ;  it  will 
a  be  ready  to  receive  the  resin  plaster,  which  may  be  spread 
n  the  marginal  space  with  little  difficulty.  The  only 
at  likely  to  give  trouble  is  the  sticking  of  the  paper  cover 
ihe  hemlock  plaster,  which  it  will  be  very  apt  to  do  if  it 
covered  with  a  simple  dry  paper  and  the  hot  iron  or 
ited  resin  plaster  should  run  a  little  over  its  surface.  This 
able  will  be  avoided  if  the  paper  cover  have  a  temporary 


■dheBToieaB  inqiuted  to  it  bj  anewiag  it  with  fine  sol 
so^,  or  the  gljoerine  and  tngMBoth  mucilage  used  Sot 
TT^™g  jhIIs.  In  this  cmc,  viien  the  maigin  is  finished  nnd 
the  oentiml  Goraiag  pafwr  removed,  the  £aoe  of  the  faster 
win  require  dwomng  with  a  wet  doth  or  eprmge. 

Sometimee  plarten  reqnizing  an  adhedTe  margin  aie  aa- 
fiy  qiread  upon  a  piece  of  adheeiTe  plaster  on  calieo.  Tim 
is  the  'i*iial  curfiim  with  blisters,  the  paper  shape  being  used 
ae  befot^,  but  the  plasttr.  inste&d  of  being  melted  and  ejuMd 
with  the  spatola,  is  spread  with  the  thumb,  uo  more  hat 
being  employed  than  it  gets  from  the  hand.  In  oold  westl^ 
cantharides  plaster  beoomee  crumbly,  but  its  plasticity  may  be 
restored  by  waricing  it  in  the  hand  for  a  minute  before  uoii; 
the  thumb  as  a  spatula,  or  bv  beating  it  nith  a  gently  wanned 
iron.  It  may  of  course  be  spread  with  the  iron  in  the  mial 
war,  if  the  iron  be  so  gently  heated  as  to  impart  softnese  M 
not  fluidity  to  the  material,  a  sufficiency  of  the  eAntbiiR>i» 
plaster  being  reduced  to  a  soft  plastic  condition  by  beating  it 
with  the  warm  iron  on  a  piece  of  paper  before  commencing  to 
spread.  When  the  spreading  is  finished,  the  surface  ma;  be 
smoothed  with  a  wann  kuife  or  plaster  iron,  and  a  little  iij 
cantbaridee  powder  rubbed  in  before  removing  the  p«I«r 
margin. 

prescrihpd 


K   Bxtr.  beUadon. 


Empl.  bdladoD. 
'..    Bxtende  super  alutam. 


1.  The  belladoDna  and  pitch  plasters  being  melted 
>  till  plate,  the  oampbor  waa  stirred  in  with  as  little 
!  poeaible. 

fourth  of  the  quantity  of  material  waa  suffioient.  It 
I  stated,  as  a  general  rule,  that  one  draahm  of  mateiial 
lient  lor  ten  square  inches  of  surface. 
2.  The  extract  and  honey  were  mixed  upon  a  tin  plate 
us  of  the  spatula,  and  then  the  piaster  added  and  all 
to.gether.  This  union  of  watery  and  resinous  oonsti- 
LS  not  desirable,  as  it  destroys  the  adhesiveness, 
same  objeotion  also  applies  to  the  next,  Fig.  41. 


ig.  42  (p.  322),  the  point  requiring  attention  is  to  have 
iar  emetic  in  the  finest  possible  state  of  division,  and 
fhly  mixed  with  the  pitch  plaster  before  it  is  spread. 


DISPBNSIMO. 


ft    Eiiipl.  picis  CO.  .                      .       Sj- 

Aiitiiii.  tarbuis.                             5s.             M. 
Spread  on  white  lestlier. 

^1 
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wwdj  they  sometiines  left  a  residue  whioh  was  objeotionable, 
anot  being  readily  remoyed.  Gaoao  butter  has  now  almost 
mtirely  superseded  these  mucilaginous  excipients,  though  it 
B  deorable  to  substitute  a  oompound  of  gelatine  and  glyoe- 
ime  in  some  oases. 

For  this  purpose  1  oz.  of  gelatine  with  1  oz.  of  water  and 
)  fl.  OS.  of  glycerine  will  afford  a  material  of  about  suitable 
MJOflistence.  It  is,  of  course,  not  a  desirable  basis  for  tannin 
nqrpositories.  The  mould  may  be  lubricated  with  oil,  and 
Bie  melted  materials  should  be  poured  in  when  only  suffi- 
■oitly  warm  to  retain  their  fluidity.  With  this  note  in 
[Ntting  I  must  now  go  on  to  cacao  butter,  which  may 
dways  be  assumed  to  be  the  basis  intended  unless  otherwise 
fedfied. 

Powdered  materials,  such  as  opium,  oxide  of  zinc,  or  tan- 
oin,  should  be  rubbed  smooth  with  a  small  quantity  of  oil  of 
hid  upon  an  ointment  slab,  while  the  caccu)  butter  is  being 
isdted,  with  the  addition  of  about  one-sixth  of  its  weight  of 
itt  or  spermaceti,  in  a  small  water  bath.  When  the  grease 
ii  melted  it  should  be  allowed  to  cool  again  so  far  as  to 
liBOQme  slightly  opaque  before  the  other  materials  are  added ; 
ftey  may  then  be  stirred  in  with  a  teaspoon,  and  when 
idxed,  and  so  far  cool  as  to  be  of  the  consistence  of  thin 
Mm,  may  be  poured  into  the  moulds  by  teaspoonfuls,  stirring 
l^otween  each  to  insure  the  uniform  distribution  of  the  active 
AatteiB. 

Many  dispensers  have  experienced  difficulty  in  detaching 
be  soppositories  from  the  mould,  as  they  are  apt  to  adhere 
^  are  broken  in  the  attempt  to  extract  them.  They  are 
Coally  oast  in  metal  moulds  made  in  two  pieces,  the  conical 
ollows  oocup}dng  the  junction,  so  that,  when  the  pieces  are 
^panted,  the  extraction  of  the  suppositories  is  facilitated, 
tul  may  usually  be  effected  without  much  difficulty  if  the 
^Hewing  conditions  be  complied  with,  i.e. : — ^The  mould  should 
B  well  shaped  and  well  polished ;  it  should  be  very  cold 
^hen  the  melted  grease  is  poured  in,  and  allowed  to  become 
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quite  cold  again  iKifoie  it  is  aeparated;  and  the  nu 
should  not  be  too  warm  when  poured  in,  and  it  should 
a  suffioieDtlj  firm  cousifiteuce  when  oold.  As  eome  of 
oonditionfi  depend  upon  the  season  of  the  year,  &e.,  th 
penser  cannot  always  command  the  means  of  oertain  « 
without  some  little  rariation  in  the  mode  of  wortdng.  ] 
suggeetiona  hare  been  made  to  obviate  this  difficulty 
simplest  and  most  obvious  is  to  rub  the  mould  over  witl 
and  water,  or  glycerine  (not  oil),  or  water.  To  prev 
watery  extract  adhering  you  would  naturally  use  oil ;  I 
prevent  a  greasy  material  adhering,  watery  lubricanl 
best.  Water  itself  would  aDSweT  perfectly  if  it  could  be 
to  cover  the  surface  of  the  mould  without  running  < 
drops ;  and  this  may  in  some  measure  be  accomplished, : 
mould  be  dean  and  cold,  by  breathing  upon  it,  bl( 
through  an  india-rubber  tube  into  each  hollow  just  I 
pouring  in  the  grease ;  but  success  is  more  certain  wit 
use  of  a  small  portion  of  soap  and  water.  Another  m 
I  have  used  is  to  make  moulds  of  tinfoil,  into  whid 
suppositories  may  be  cast,  and  as  soon  as  solid  they  m 
immersed  in  a  stream  of  cold  water  till  hard ;  the  foi] 
then  be  unrolled  without  difficulty  or  any  risk  of  tiie  su] 
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Pesfiaries  and  bougies,  differing  from  suppositories  only  in 
nse  and  form,  may  be  made  upon  precisely  similar  principles. 

Suppositories  are  usually  made  to  weigh  about  15  grains 
eadi,  and  of  a  rounded  conical  form,  the  outline  being  re- 
peeented  by  two  convex  curves.  Pessaries  are  of  the  same 
shape,  but  generally  weigh  2  drachms  each.  Bougies  are 
qrlindrioaU  about  2j^  inches  long,  0*2  inch  in  diameter,  and 
weigh  about  half  a  drachm. 


LECTURE    XXIV. 

QUALITATIVE   TE8TS  OF    THE    PHARMACOP<SIA. 

The  system  of  teeting  adopted  in  Uie  Fharmaoopoeiahutline 
distinot  objects  in  view — the  first,  to  ascertain  tliat  the  niite- 
rial  under  examination  is  really  that  whioh  it  is  expected  to 
he ;  the  second,  to  prove  the  aheenoe  or  the  preeenoe  of 
impurities  whioh  the  suhstanoe  in  question  is  liable  to  con- 
tain :  and  the  third,  to  determine  that  the  oorreot  qnanti^  <i 
tiie  most  important  oonstituent  is  present  The  instructioDi 
generally  are  suoh  that  these  objects  ate  satisfactorily  aoocoi- 
plished  even  by  an  operator  who  imperfectly  understands  i^ 
he  is  doing,  provided  he  yields  implicit  obedience  tc  ti» 
instructionB  pven.  But  however  carefully  thoy  may  t* 
drawn  up  and  followed,  no  one  oould  oxpeet  that  his  testing 
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not  attempt  to  go  through  all  the  materials  to  be 
T  all  the  test  solutions,  nor  yet  all  the  tests  which 
in  those  cases  which  I  select  for  illustration,  but 
pick  and  choose  among  the  mass  such  as  best  serve 
ise,  which  is  to  sketch  out  the  manner  in  which  you 
udy  the  paragraphs  on  '^Characters  and  Tests/' 
to  the  chemicals  in  the  Pharmacopoeia,  to  illustrate 
.  reaction  in  a  few  cases,  and  to  throw  a  little  light 
unexplained  object  sought  in  a  few  others.* 

Acetum. 

st  chemical  in  the  Pharmacopoeia  is  vinegar,  and  it 
I  fair  illustration  of  the  diversity  of  methods  of 
on,  and  the  many  little  points  which  should  claim 
ion  in  critically  examining  the  common  articles  of 
.  After  noticing  its  brown  colour  and  characteristic 
:h  which  the  pharmacist  is  expected  to  be  familiar, 
formed  that  its  specific  gravity  is  1*017  to  1*019. 
isities  do  not  indicate  any  precise  strengths,  because 
lot  purely  the  result  of  the  acid  it  contains.  It  is 
ntain  some  fixed  matter  in  solution  which  will  add 
sity,  and  is  very  likely  to  contain  some  spirit  which 
Bt  from  it.  The  examination  of  its  specific  gravity 
•e  a  test  to  which  it  is  not  frequently  subjected ;  its 
leing  much  more  accurately  determined  by  its  power 
Lzing  a  given  quantity  of  caustic  soda,  which  is  the 
)rought  under  our  notice.  A  fluid  ounce  of  vinegar 
[uire  402  grain-measures  of  the  volumetric  solution 
3r  its  neutralization,  in  which  case  it  will  contain 
mt.  of  anhydrous  acetic  acid. 
Qg  vinegar  with  chloride  of  barium,  a  precipitate  is 
rmed  from  the  presence  of  sulphuric  add  ;  but  as  a 
entage  of  sulphuric  acid  is  not  objectionable,  pro- 

lers,  while  they  have  one  eye  upon  these  pages,  should  haye  the 
e  Pharmacopoeia,  otherwise  they  will  he  taking  an  antidote 
poison,  a  thing  not  often  desirable. 
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Tision  is  mode  that  a  fluid  ouaoe  of  vinegar,  aft«r  bovingbeen 
mixed  with  10  mimms  of  solution  of  ohloride  of  barimn  of 
the  Britieh  Phannaoopoeia  (1  in  10),  and  filtered  from  any 
sulphate  of  boiyta  which  may  have  precdpitated,  ah&ll  not 
give  a  further  precipitate  with  more  of  the  ohloiide,  proTin| 
that  all  the  SO,  in  the  ounce  of  vinegar  had  been  |a>e(aiutit€d 
by  1  groin  of  chloride ;  consequently  that  there  was  not  mm 
than  0'4  grain  sulphimo  anhydride  in  tbe  ounce. 

The  absence  of  ooloration,  by  the  action  of  sulpbnititeJ 
hydrogen,  indicates  its  freedom  from  a  confiiderable  group  d 
metals,  copper  and  lead  being  the  most  likely  metals  of  tbi 
group  to  be  present.  Iron,  wbioh  is  an  equally  probaUe 
impurity,  is  not  indicated  by  sulphuretted  hydrogen  qdIh 
the  acid  be  neutralized. 

Tou  will  perceive  that  to  go  through  the  tests  of  the  Pb«- 
maoopoeia  in  this  way  would  be  much  too  lengthy  a  tiuk  f» 
an  evening's  lecture ;  but  it  is  what  every  pliannaceatuil 
student  should  do  in  the  regular  course  of  bis  study.  IV 
limited  number  of  reactions  upon  which  it  is  piaoticable  I* 
me  to  make  any  comment  necessitates  my  confining  my  seleo- 
tion  to  a  few  only  of  tbo»e  which  either  illustrate  a  widelj 
applicable  test,  or  are  not  sufficiently  dear  to  insure  tbeo 
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and  sometimes  even  distilled  water  itself,  will  give  precipitates 
with  BaCl  or  AgNO^. 

Aoetio  acid  is  also  to  be  tested  bj  mixing  with  pure  hydro- 
(Hme  acid  and  granulated  sdnc,  and  examining  the  evolved 
hydrogen  for  HS,  whioh  it  would  contain  if  the  acetic  acid 
otmtained  sulphurous  add. 

Oladal  acetic  add  is  required  to  solidify  at  84^  Fahr.,  and 
not  to  melt  again  under  48^  Fahr.  The  commercial  adds 
frequently  have  higher  freezing  and  melting  points,  indi- 
a&ig  consequently  greater  strength. 

Acidum  Arseniosum. 

Anenious  add,  if  pure,  is  entirely  volatile.  Complete 
volatilization  is  used  as  a  test  in  various  other  cases,  such  as 
the  mercurial  salts,  ammoniacal  salts,  except  phosphate  (and 
some  others  which  are  not  medicinal),  also  for  iodine,  benzoic 
xid,  &c.  But  as  entire  volatilization  does  not  prove  the 
fthflenoe  of  other  volatile  substances,  the  test  is  supplemented 
^th  others.  In  the  case  of  arsenious  acid,  with  a  volu- 
nietrical  examination  with  iodine ;  in  the  case  of  benzoic 
*oid,  with  the  examination  of  its  melting  (248°  Fahr.)  and 
boaing  points  (462°  Fahr.). 

Acidum  Citricnm, 

Citric  acid  is  examined  for  tartaric  acid,  its  most  probable 
^purity,  by  the  addition  of  a  solution  of  acetate  of  potash, 
?hich  jdelds  a  precipitate  of  cream  of  tartar  if  tartaric  acid 
^present. 

This  method  of  detecting  a  suspected  or  probable  impurity 
>y  the  addition  of  a  substance  with  which  it  forms  a  precipi- 
^i  if  present,  is  one  of  the  most  generally  applicable  modes 
f  testing.  It  must  not  be  overlooked  that  citric  acid  pro- 
^loee  a  predpitate  of  cream  of  tartar  if  added  to  a  solution 
f  Bochelle  salt  or  soluble  tartrate  of  potash,  as  will  sometimes 
oour  in  dispensing. 
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Acidnm  QaUicum. 
This  is  examined  for  tannic  acid,  wbioh,  <m  the  addition  d 
a  solution  of  gelatLoe,  produces  a  leathery  predpitate  with 
the  latter  a<nd,  hut  none  with  the  former. 

Acidum  Jlydrochloricunt, 
It  is  eesential  to  dilute  it  with  water  before  using  BiClu 
a  test  for  SO,,  the  chloride  of  barium  being  precipitated  bj 
the  pure  acid  in  a  oonoentrated  state.  Sulphuretted  hfdff>- 
gen  is  used  as  a  test  for  various  metals  with  whidi  it  ia  ^ 
to  be  contaminated,  more  especially  iron  and  arsenic,  tb« 
former  of  which  will  give  a  black  precipitate  if  the  aiad  be 
neutralized  with  ammonia  after  the  use  of  HS.  Anenio 
yields  a  yellow  precipitate  in  a  dilute  aoid  solution,  but  not 
in  an  alkaline.  Boiling  a  piece  of  bright  copper  with  ttu 
dilute  acid  is  a  further  t-est  for  arsenic,  which,  if  present,  U 
deposited  as  a  steel-grey  fjlin  upon  the  copper.  Sulphuroni 
acid  is  tested  for  in  the  same  way  as  was  pointed  out  in 
connection  with  acetic  acid.  It  is  an  impurity  whidt  I7 
other  modes  of  testing  is  easily  overlooked. 


AcUhint  Hydrocyanicum  Dilatiim 
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Aeidum  Sulphurosum 
I  tested  for  sulphurio  acid,  which  it  always  acquires  by  slow 
ddation  if  long  kept.  Chloride  of  bsuiuni  gives  no  pre- 
pitate  unless  sulphurio  acid  be  present ;  but  if  chlorine  be 
Aei  also,  the  sulphurous  is  converted  into  sulphuric  acid, 
d  the  precipitate  is  immediate  and  abundant. 
We  may  test  sulphurous  acid  with  permanganate  of  potash 
indicate  its  strength,  thus — 1  fl.  oz.  should  entirely  deco- 
irize  33  grains  of  permanganate,  but  should  be  pink  on 
9  addition  of  1  grain  more. 

This  system  of  indicating  strength  or  purity  within  definite 
dits  is  in  some  cases  more  suitable  for  pharmaceutical  use, 
an  a  more  strictly  accurate  testing  which  is  essential  for 
alytical  or  scientific  purposes. 

I  have  found  commercial  sulphurous  add  contain  sulphate 
Ume  as  a  crystalline  deposit,  the  acid  having  no  doubt 
en  prepared  by  some  other  process  than  that  of  the  British 
lAnoacopoeia. 

Amj/lum. 

In  relation  to  starch,  I  need  only  point  out  that  the  testing 
th  oold  water  and  iodine, 'which  is  intended  to  indicate 
annles  injured  by  heat  or  otherwise,  may  give  the  blue 
lour  by  over-powerful  friction,  even  if  the  starch  be  perfect 
the  first  instance,  as  I  pointed  out  in  my  lecture  on 
inding. 

Bmnuthi  Carbonaa. 

The  presence  of  subnitrate  is  tested  for  with  the  sulphate 
indigo,  which  is  bleach^  by  nitric  add,  but  not  affected 
pure  carbonate  of  bismuth  and  pure  sulphuric  acid. 

Calcii  Chloridum. 

Chloride  of  caldum  prepared  by  the  Pharmacopoeia  process 
y  contain  either  chlorinated  lime  or  perchloride  of  iron, 
e  former  is  detected  by  addition  of  HCl  producing  the 
)ur  of  CI ;  the  latter  by  a  brown  precipitate  being  deposited 
the  addition  of  lime  water. 
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Ctikis  PhoHpka». 

The  testing  of  phosphate  of  lime  in  solution  in  nitrie  aoaJ 
■with  acetate  of  soda,  is  intended  to  detect  the  preeence  of 
phosphate  of  iron,  vhich  is  equally  soluhle  in  the  nitric  acid  ; 
but  when  the  nitric  acid  is  converted  into  nitrate  of  soda,  and 
aoetio  acid  left  free,  the  phosphate  of  lime  remains  dissol's'ed 
in  the  acetic  acid,  while  the  phosphate  of  iron  is  precipitated. 

Fei-fi  el  Quince  Cilitts. 
The  white  precipitate  which  takes  place  in  a  soluHon.    of 
this  salt  when  ammonia  is  added  is  quinine,  the  oxide  of  iron 
remaining  in  solution ;    but  when  caustic  eoda  is  added,  a 
brown   precipitate  takes  place,  because  peroxide  of  iron  is 
precipitated  along  with  the  quinine.     The  testing  of  this  salt 
is  cliiefly  intended  to  ascertain  the  proportion  of  quinine 
jaesent.     Double  citrates  of  iron  and  qiunine   baring  b«'n 
in  current  use  before  an  official  strength  had  been  established, 
and  it  was  to  be  expected  that  pharmacists  would  continue  fur 
some  lime  to  meet  with  varitms  strengths  uuder  the  official 
name,  it  was  important  that  a  ready  means  of  estimating  the 
quinine  should  be  indicated.     The  official  mode  of  testin, 
aimed  nt  rc(idiiic3.s  rather  than  great  aocuraey,  as  uoJer  I 


QUALITATIVE.  8JJ3 

Ferri  Peroxtdum  Hydratum. 

The  abaenoe  of  a  blue  precipitate  with  red  pnissiate  of 
potash  indicateB  the  absence  of  protoxide  of  iron  as  an  im- 
purity in  the  peroxide.  The  hydrated  oxide  should  dissolve 
freely  in  acid;  the  anhydrous  oxide  is  much  less  freely  soluble, 
especially  if  a  strong  heat  has  been  used  in  its  preparation. 

Ferri  Sulphas. 

Sulphate  of  iron,  if  entirely  free  from  peroxide,  gives  a 
^^ffy  pale  blue  precipitate  with  yellow  prussiate  of  potash ; 
txe  object  of  the  test  being  to  indicate  by  the  paleness  of  the 
oloor  the  comparative  freedom  from  oxidation. 

Liquor  Biamuthi  et  AmmonuB  Citratis. 

Solution  of  potassa  and  hydrochloric  acid  both  produce 
^Ute  precipitates  in  solution  of  citrate  of  bismuth  and 
i^^nmonia ;  the  former  being  a  hydrated  oxide  of  bismuth,  the 
^tter  is  citrate  of  bismuth,  which,  though  soluble  in  citrate  of 
ooomonia,  is  not  soluble  in  solution  of  chloride  of  ammonium 
>|Y  free  citric  acid. 

PotaascB  Citras. 

The  absence  of  an  immediate  precipitate  when  chloride  of 
^cium  is  added  to  citrate  of  potash,  indicates  the  absence  of 
tartaric  acid;  but  when  the  solution  is  boiled  precipitation 
i^akes  place,  because  the  citrate  of  lime  is  less  soluble  in  hot 
Bra^ter  than  in  cold.  The  citrate  of  lime  once  deposited,  is 
:xoly  slowly  taken  up  again  as  the  liquor  cools;  probably 
CKmibination  with  water  taking  place  at  the  same  time. 

Potassii  Bromidum 

Is  tested  with  mucilage  of  starch  and  chlorine  to  prove  the 
ixbsenoe  of  iodine,  which,  though  much  the  more  costly 
dement  of  the  two,  is  sometimes  present  as  an  accidental 
impurity. 
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Potassii  Jodidttm 
Is  tested  with  mucilage  of  staroh  and  tartaric  acid,  which  wiU 
give  a  blue  precipitate  if  iodate  exist  in  the  iodide,  bat  not 
otherwise. 

Sodtg  SicarboiUK. 
Bicarbonate  of  soda  is  tested  with  perohloride  of  platintm^ 
to  prove  the  absence  of  potash  and  ammonia,  imparities  whicl^ 
it  is  not  liable  to  contain  under  ordinary  circumstances.  WiHt 
perchloride  of  mercury,  a  white  precipitate  indioatee  that  the 
Boda  is  saturated  with  carbonic  acid,  while  a  Inown  precipi- 
tate indicates  that  the  proportion  of  carbonic  add  to  soda  is 
lees  than  two  equivalents  to  one. 

Ziaci  Siiljihan. 
Sulphate  of  zinc  yields  a  white  precipitate  with  ammwiia. 
soluble  in  esceBs  of  tho  reagent ;  and  this  reaction  takes  place 
equally  well  without  the  solution  beiug  first  boiled  with  nitric 
acid,  as  directed  in  the  Pharmacoproia,  the  object  of  this  in- 
junction being  to  insure  the  peroxidation  of  any  iron  present. 
The  protoxide  is  not  so  perfectly  precipitated  by  anunonia, 
and  a  small  quantity  might  be  overlooked,  which  wonld  not 
escape  detedion  if  first  peroxidized. 
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'ITATIVE  TESTING  OF  THE  PHARMACOPCEIA. 

testing  is  designed  to  determine  the  presence 
^  that  ought  to  exist  in  the  material  under 
and  the  absence  of  everything  else. 
e  testing  is  designed  to  determine  the  quantity 
at  known  to  be  present  in  the  substance  imder 

e  examinations  are  either  gravimetric,  in  which 
is  estimated  by  weighing,  or  volimietrio,  in 
ntity  is  estimated  by  measuring  the  voliune  of 
uired  to  produce  a  given  change,  the  weight 
jds  ascertained  by  calculation, 
trie  analysis  the  constituent  to  be  estimated  is 
*ed  and  weighed  in  the  separate  state,  or  is 
some  new  state  of  combination,  the  new  oom- 
easily  separated  from  the  other  constituents  of 
laterial,  and  the  quantity  of  the  element  sought 
from  the  proportion  in  which  it  is  known  to 
lew  compound  formed. 

Dnsider  one  or  two  gravimetric  examinations 
on  to  volumetric  analysis. 

Ferri  et  Ammonice  Ciirm, 

of  this  salt  is  one  of  the  simplest  possible  cases 
9  examination. 

Bed  to  a  full  red  heat,  till  it  oeaseB  to  change  in 
ikbe  should  weigh  27  per  oent.  of  the  original 
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salt,  the  lose  being  water,  ammouia,  and  (dtric  acid,  and  tlie 
reridue  peroxide  of  iron.  The  only  Bource  of  error  in  ths 
operation  being  the  chance  of  small  portions  being  canied  off 
in  BcintiUations,  or  part  of  the  oxide  being  reduced  to  IIh 
state  of  protoxide,  bj  the  action  of  the  organic  initte 
present ;  but,  if  the  heat  be  continued,  any  protoxide  at  fint 
formed  again  absorbs  oxygen,  and  beoomee  peroxide.  It  ii 
neoessaiy  to  supplement  this  test  by  ascertaining  that  the 
oxide  of  iron  has  not  an  alkaline  reaction,  which  it  vodd 
have  if  citrate  of  potash  or  soda  were  present  in  tie 
original  salt  —organic  salts  of  the  fixed  alkalies  b^ng  ca- 
vorted into  carbonate  by  incineration. 

Acidum  Pho«phonmm  Dxlittum. 
To  estimate  tJie  strength  of  this  solution,  6  fluid  dnofaiiM 
(the  British  Pharmaoopcaia  says  355  grains,  which  is  tlw 
weight  of  6  fluid  draduns)  is  poured  upon  180  graini  A 
oxide  of  lead  in  powder,  the  whole  evaporated  to  dryiiBAi 
and  calcined.  The  oxide  of  lead  fixes  the  phosphoric  usd, 
but  allows  the  water  to  evaporate,  so  that  the  weight  of  the 
two,  after  calcination,  is  the  weight  of  the  oxide  of  lead  (IM) 
plus  the  weight  of  anhydrous  phosphoric  aoid  present  in  tk 
iilinis  ,.f  .liluliv  li.in'iv.     1-Vt  this  Ipst  to  U-  itvaJUblf 
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lion.  This  is  aooomplished  by  acting  upon  it  with  an  excess 
)f  iodine  dissolved  in  water  with  the  aid  of  iodide  of 
potasdnm.  The  iron,  which  has  been  reduced  to  the  metallic 
itate,  forms  a  soluble  iodide,  but  the  oxide  remains  insoluble, 
ind,  after  being  washed,  dried,  and  ignited,  should  not 
mgh,  more  than  half  as  much  as  the  original  sample  of 
rednoed  iron.  It  is  quite  practicable  to  obtain  reduced  iron 
nth  much  less  contaminating  oxide  than  here  allowed,  but  it 
HMwt  be  remembered  that  one  object  of  having  iron  in  this 
be  state  of  division  is  to  insure  its  ready  oxidation,  and,  if 
it  be  reduced  at  a  low  temperature,  it  is  impossible  to  keep  it 
Erom  absorbing  oxygen,  which  may  even  be  so  rapid  as  to 
(^086  its  ignition. 

Beduoed  iron  might  also  be  tested  by  acting  upon  it  with 
» given  weight  of  pure  iodine  so  adjusted  that  there  would 
tmm  a  portion  of  iodine  not  combined  with  iron  if  the 
Mmple  under  examination  contained  the  required  proportion 
of  metallic  iron.  This  method  of  testing  would  have  the 
advantage  of  giving  the  required  infonnation  without  the 
Dfioenity  of  washing,  drying,  and  igniting  the  insoluble 
iBsidue. 

Liquor  Antimonii   Chhridi, 

Sulphide  of  antimony,  treated  with  strong  hydrochloric 
^^  evolves  sulphuretted  hydrogen,  and  becomes  chloride  of 
uitunony ;  but  in  a  feeble  acid  liquor,  chloride  of  antimony, 
^wated  with  sulphuretted  hydrogen,  precipitates  sulphide  of 
ui&Qony,  and  hydrochloric  acid  is  formed,  the  affinities  of 
Jjfiae  elements  being  nearly  balanced.  To  enable  this  pre- 
^pttation  to  go  on  satisfactorily,  the  solution  requires  to  be 
•fluted,  but  the  liquor  of  chloride  of  antimony  is  decomposed 
y  dilution  into  an  acid  salt  which  remains  in  solution,  and  a 
^c  salt  which  is  precipitated ;  tartaric  acid  is  added  to  the 
*ter  with  which  the  liquor  is  diluted,  the  tartrate  of  antimony 
*tned  being  a  salt  which  is  not  decomposed  by  water,  but 
Uch  is  still  readily  precipitated  by  sulphuretted  hydrogen. 
Xn  all  cases  of  precipitation,   it  is  most    important  to 

11 
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take  caie  ihat  there  has  been  cuffitnent  of  the  reagent  oi 
to  precipitate  the  whole  of  the  element  intended  to 
thrown  down,  and  equally  DeoesBary  to  wash  the  predpit 
thoroughly,  that  its  weight  may  not  he  added  to  by  i 
preeenoe  of  soluhle  salts  which  ought  to  have  beeo  wad 
out.  With  some  precipitates  the  washing  required  is  -n 
considerable,  and  should  be  continued  in  any  case  till  I 
water  eomes  through  so  nearly  pure  as  to  give  no  pieapib 
with  some  delicate  test  for  the  bye-product. 

Potasai^  Permangemas. 
Five  grains  of  the  permanganate  of  potash  dissolTed 
water  require  for  complete  decoloration  a  solution  of  44  gn 
of  granulated  sulphate  of  iron,  acidulated  with  2  ft 
drachms  of  diluted  sulphuric  acid.  Here  we  hare  a  t 
which  natiurally  brings  ub  to  the  method  of  volumetrio  ef 
mation,  for  we  do  not  separate  any  element  and  weigh  it,  I 
simply  estimate  the  quantity  of  one  of  the  elements  prw 
by  the  quantity  of  a  reagent  which  it  is  neceesaiy  to  add 
produce  a  oertain  visible  change.  The  dumge  in  thi«  <* 
being  the  oonverBion  of  the  highly-coloured  permangiiu 
into  Dolotu-lesa  sulphate  of  potash  and  sulphate  of  n 
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2  Na,  or  any  other  powerful  base  ;  but  as  it  is  more  convenient 
to  work  with  single  equivalents  of  the  alkalies,  we  adopt  63 — 
the  half  equivalent — as  our  working  number.  A  little  oon- 
ixmm  arises  from  the  use  of  the  tenn  equivalent  where 
molecular  number  would  probably  be  less  objectionable ;  63 
is  reaUy  the  equal  value  of  oxalic  acid  when  compared  to 
EQ  36*5.  This  weight  in  grains  or  decigrams  is  to  be  dissolved 
in  100  measures  of  water,  the  measures  being  10  grains  or 
1  gram  each,  according  as  English  or  French  weights  and 
measures  are  adopted.  As  the  French  weights  and  measures 
Me  very  largely  used  now  in  analytical  operations,  I  will 
employ  them  only  for  the  present. 

It  will  be  readily  seen,  that  if  we  take  an  equivalent  in 
decigrams  of  an  alkali,  exactly  the  100  measures  of  the  acid 
solution  would  be  required  to  neutralize  it ;  and  if  the  alkali 
contained  any  impurity,  such  as  water,  carbonic  acid,  or  a 
neutral  salt,  bo  much  less  of  the  acid  solution  would  be  re- 
quired, and  the  quantity  of  the  acid  left  after  neutrality  had 
leen  attained  would  indicate  the  percentage  of  impurity  in 
the  alkali.  If  one-half  of  the  sample  were  impurities,  there 
^ould  be  one-half  of  the  acid  left.  If  the  sample  contained 
^J  5  per  cent,  of  impurity,  5  measures  of  the  acid  solution 
^ould  be  left,  and  so  on. 

For  convenience,  it  is  usual  to  prepare  much  more  of  the 
solution  than  is  used  for  one  operation,  the  solutions  thus  kept 
^  readiness  being  commonly  called  normal  solutions,  or 
volumetric  solutions.  Sixty-three  grams  of  oxalic  acid,  dis- 
soked  in  as  much  water  as  makes  up  the  measure  to  1  litre 
^  1,000  cubic  centimetres,  constitutes  the  volimietric  solution 
^  oxalic  add  of  the  British  Pharmacopoeia. 

To  facilitate  the  making  of  volumetric  solutions,  a  graduated 
*^e  is  used  for  dissolving  the  reagent  or  mixing  solutions 
^hich  are  too  strong  with  the  requisite  quantity  of  water. 
-'^  or  the  oxalic  acid  solution  nothing  more  is  necessary  than  to 
P^t  the  63  grams  of  crystals  into  the  bottle  with  sufficient 
^^  to  dissolve  them,  and,  when  solution  is  complete^  to  add 
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water  till  the  whole  measuree  aoourately  100  ouhio  (xmti- 
metres  or  one  litre.  The  out  (Fig.  43)  repreeeats  the  bboiI 
form  of  graduated  Iwttle  for  this  purpoee.  Ton  will  find 
other  Tolumetrio  utensils  and  apparatus  described  and  figured 
in  Grifl^'s  "  Chemical  Handicraft." 

The  next  out  (Fig.  44)  represraits  the  burette  and  stand. 
The  graduated  tube  may  be  compared  to  an  elongated  gjan 
syringe  with  a  piece  of  soft  india-rubber  tube  drawn  over  the 
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oolom  most  distinctly,  but  a  glass  vessel  being  better  adapted 
for  observing  the  formation  of  white  precipitates. 

The  white  slab  d  is  convenient  for  testing  the  oxidation  of 
inm  Bolutions  as  described  in  the  Pharmacopoeia  under  sac- 
(ihanted  carbonate  of  iron,  &c.,  a  number  of  little  spots  of 
red  prossiate  of  potash  solution  being  placed  upon  the  slab 
before  commencing  the  operation ;  when  the  bichromate  solu- 
tion is  ran  from  the  burette  into  the  beaker,  and  a  drop  of 
the  iron  solution  taken  out  from  time  to  time  with  the  stir- 
^^  rod  and  let  fall  upon  one  of  the  drops  of  red  prussiate, 
^€  action  being  complete  when  Prussian  blue  is  no  longer 
pixduced. 

The  burette  should,  in  the  first  instance,  be  filled  above  the 
^^P  graduation,  and  the  excess  allowed  to  run  out  by  loosing 
^«  pinchoock,  as  it  is  much  easier  thus  to  get  the  level  of 
^te  liquid  exactly  at  the  graduation ;  and,  what  is  of  more 
^^^portance,  it  also  insures  the  whole  apparatus  being  filled 
down  to  the  delivery  point,  and  avoids  the  error  which  would 
^^<Je8sarily  arise  if  this  were  not  the  case. 

The  following  table  shows  at  one  view  the  volumetric 
*^lutions  of  the  Pharmaoopcoia,  expressed  in  English  weights 
*^d  measures ;  but  we  have  only  to  read  cubic  centimetres 
^stead  of  grain-measures,  and  grams  instead  of  grains,  to 
^•oiivert  it  into  the  metric  system  : — 

Volumetric  Solutions. 

Fraction  of 

1,000  grain-meaBures  equivalent 

contain  grains.  la  graiiLS. 

Bichromate  of  potash,  ) 

KO,2CrO,=147-5  j  ^**^^  ^ 

Hyposulphite  of  soda,  )  0,1.0  , 

NaO,  8,02+5  HO  =124  |  ^»  i 

^^^®'  t  12-7  X 

1=127  I  1-2  7  A 


Nitrate  of  silver,  ) 

AgONO5=170  / 


17  0  A 


Oxalic  acid,                         )  , 

2  HO,  CA + 4 HO  =  126 1  ^^                          * 

Caustic  soda,  ) 

NaO.HO.=40              I  40  0                         1 
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In  the  case  of  caustic  soda  an  exact  equivalent  is  taken ; 
but  as  this  material  is  not  conveniently  prepared  and  kept  in 
a  state  of  sufficient  purity  to  be  weighed  out  in  this  way,  it  ia 
pi«pared  from  a  solution  which  is  known  to  be  stronger  tiiu 
enough,  estimating  its  strength  by  volumetric  examination 
with  the  oxalic  aoid  solution,  and  subsequently  adding  wstw 
to  obtain  the  exact  composition  required.  The  Fbamu- 
oopceia  gives  a  somewhat  complicated  calculation  to  show  tlie 
dilution  required  in  a  given  case.  For  illustration,  930  grftin- 
measures  are  supposed  to  neutralize  63  grains  of  pnre  oxalic 
acid,  and  the  calculation  is  to  show  bow  much  water  is  to  be 
added  to  9,000  measures  of  this  strength  to  reduce  it  so  tliat 
1,000  grain-measures  shall  be  neutralized  by  63  gram  of 
oxalic  acid,  the  formula  being  9,000x1,000-930=9,6". 
The  9,000  measures  of  solution  of  soda  being  put  into  i 
graduated  measure,  are  to  be  filled  up  with  water  to  9,677.  The 
simpler  mode  being  thus : — The  measure  of  930  graiiu  ^ 
found  to  oontain  as  much  soda  aa  ought  to  be  in  1,000  gnin- 
measures ;  therefore  take  930  measures  and  fill  up  ^tb 
water  to  1,000,  and  the  desired  result  is  obtained.  , 

When  we  have  to  examine  a  definite  chemioal  oompouodby 
lalynis,   and  the   reaction  is  of  stii;!!    ii   dmr''' 
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402  grain-measures  of  volumetric  solution  of  soda,  we 
gilt  equally  well  use  1,108  grains,  in  which  case  1,000 
lin-measures  ought  to  be  required,  and  any  residue  of 
la  solution  in  the  burette  after  neutrality  had  been  reached 
old  indicate  the  excess  of  water  in  the  vinegar;  if  57 
lin-measures  were  left,  we  should  consider  that  the  vinegar 
1  been  adulterated  with  water  to  the  extent  of  5*7  per  cent. 
e  object  of  using  445*4  grains  is  to  enable  the  operator  to 
isure  it  with  an  ordinary  ounce  measure,  this  being  the 
ght  of  a  fluid  ounce  ;  but  pharmaceutical  measures  scarcely 
oit  of  the  quantity  being  estimated  with  the  accuracy 
liable ;  either  weighing,  or  the  use  of  such  measures  as  are 
ie  especially  for  volumetric  purposes,  should  be  preferred, 
I  this  would  have  the  advantage  of  facilitating  the  conver- 
i  of  the  quantity  required  for  the  operation  with  English 
ghts  and  measures  to  the  corresponding  quantity  in  the 
lie  system.  If  the  445*4  grains  are  to  be  weighed,  the 
Qge  is  perfectly  simple,  namely,  take  44*54  grams ;  but  if 
7  are  to  be  weighed,  why  take  this  odd  number,  including 
Faction  P  If  we  are  to  estimate  it  by  measure,  it  would  be 
re  likely  to  be  done  accurately  by  taking  1,087  grain- 
asures  of  vinegar  to  be  neutralized  by  1,000  grain-measures 
die  soda  solution,  and  then  any  one  who  might  habitually 

cubic  centimetres  would  simply  take  108*7  cubic  centi- 
bres  to  be  neutralized  by  100  cubic  centimetres  of  soda 
ition,  and  the  two  measurements  would  naturally  be  more 
^j  to  correspond  accurately  with  one  another  than  would 
the  case  if  a  druggist's  oimce-measure  were  used  for  the 
Bgar  and  a  burette  for  the  soda  solution, 
n  operating  upon  solids  it  is  usual  to  weigh  an  equivalent 
prains,  or  such  fraction  of  that  nimiber  of  grains  as  cor- 
onds  with  the  volimietric  solution,  taking  into  account 
Qumber  of  equivalents  that  may  be  involved  in  the  decom- 
tion. 
Tnder  the  tests  for  carbonate  of  potash  we  are  directed  to 

83  grains  for  the  operation,  which  should  require  af  least 
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e  of  the  Toltnnetric  oxalic  add  for  neuti>' 
lization ;  the  fact  being  that  it  should  require  1,000  meaenf^ 
but  a  little  latitude  is  reafionably  allowed,  as  the  mode  of  ^^ 
production  is  intended  to  leave  16  per  cent,  of  water  oombin^ 
with  it,  and  it  readily  absorbs  more  if  not  carefully  guaida^ 
The  xwe  of  only  980  grain-meaeuree  of  the  acid  solntic^' 
would  indicate  that  the  salt  contained  2  per  cent,  more  wat^^ 
than  the  theoretical  quantity,  or  an  equal  quantity  of  sou::' 
other  impurity. 

Under  the  head  of  volumetric  solution  of  bichromate  c^ 
potash,  we  find  four  preparations  of  iron  are  to  be  tasted  wit^— 
it,  and  the  quantity  directed  is  20  grains  of  salt,  requinn  __ 
diverse  quantities  of  the  chromate  solution;  and  if  th^ 
quantity  actually  needed  is  less,  the  deficiency  does  not  ^» 
readily  convey  an  idea  of  the  proportion  defident.  IW. 
following  table  shows  the  same  testing  calculated  for  the  u^ 
of  such  weights  as  should  require  1,000  grais-measures  of  tiB.< 
bichromate  solution : — 


Ferri  araemaB 
„    carb.  Mccb. 
„    Olid,  magn 
„    phosphaa 


Used  in  these  quantities,  every  ten  grain-measursB  not 
required  indicates  1  per  cent,  of  deficiency  in  the  suhstaBss 
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SUPPLEMENTARY  NOTES  ON    PHARMACEUTICAL  TESTING. 

■^^negii^-Adds :  Hydrocyanio,  Solphuroiis — Nitrate  of  Silver — Oxide  of 
9SLjet — ^Lime  Water — Saccharated  Solntion  of  Lime — Chlorinated  Sola- 
tion  of  Lime — Chlorinated  Soda — Solntion  of  Ammonia — Liquor 
PotaflMe — Reduoed  Iron — Mercury  with  Chalk — Blue  Pill — Solution  of 
Sabaoetate  of  Lead — Quinine  Sulphate — Rhubarb  Powder. 

f  OCT  of  the  tests  officially  desoribed,  as  I  have  already  said, 
fiord  satisfactory  results  if  implicitly  followed,  but  they 
L^ve  one  general  fault — that  is,  that  they  are  too  trouble- 
ome  to  be  put  in  frequent  operation  by  the  consumers  or 
ii^nsers  of  drugs.  It  is  well  that  the  manufacturer  of 
Hemicals  should  know  what  degree  of  purity  is  required  of 
um,  and  be  under  the  wholesome  fear  that  a  faulty  prepara- 
ion  may  be  detected,  and  the  detection  bring  with  it  the 
Merited  penalty ;  and  the  testing,  which  I  have  just  said  is 
^  troublesome  to  be  constantly  in  use  by  the  dispenser,  is 
iU)t  too  heayy  a  demand  upon  the  manufacturer ;  but  the  fact 
^Hat  in  a  very  large  proportion  of  cases  preparations  are 
objected  to  no  reliable  testing  at  the  hands  of  the  retail 
phannacist,  is  no  doubt  a  temptation  to  negligence  on  the 
pQJt  of  a  manufacturer,  and  as  a  result  we  frequently  find 
^^tdty  samples  of  certain  preparations  in  actual  use.  This 
^  perhaps,  more  the  case  with  spirit  of  nitrous  ether  than 
^th  any  other  pharmaceutical ;  the  msikers  offer  it  of  "  B.P. 
lengity  "  perhaps  with  a  consciousness  that  it  is  not  of  "  B.P. 
'^iigth,"  and  that  it  is  beyond  the  power  of  most  pharma- 
^^^sts  to  make  a  critical  and  reliable  examination  of  it. 
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It  is  much  to  be  desired  that  a  complete  system  of  teedng 
should  be  elaborated,  which  would  aim  at  a  lees  ambitioni 
degree  of  perfection  than  that  which  is  upheld — and  juetlj 
upheld — hj  professional  analysts,  but  which  should  be  Vo 
readily  applied  that  an  ordinary  dispenser  should  fed  no 
more  hesitation  in  taking  up  the  examination  of  half  a  doioi 
ohemicale,  than  he  would  in  dispensing  as  many  otdiiuix 
mixtures. 

The  use  of  volumetric  apparatus  and  solutions  should  not 
under  present  circumstances  be  expected  of  the  dispensab 
the  daily  performance  of  his  business;  but  if  the  nenUi 
which  are  desired  can  be  obtained  by  the  use  of  ordiiui; 
dispensing  appliances,  it  would  not  be  too  much  to  expect  of 
the  dispenser  that  he  should  frequentiy  examine  those  pre- 
parations which  are  most  liable  to  deviate  from  the  offitatl 
standard,  and  that  he  should  make  a  critical  examination  of 
other  phannaoeutioals  from  time  to  time  aa  oiroumstaDoa 
might  dictate. 

The  testing  of  vinegar  with  chloride  of  barium  givee  n 
Uie  clue  to  the  system  which  I  think  most  likely  to  be 
adopted  with  general  satisfaction.  A  small  percentage  of 
sulphuric  acid  in  the  vinegar  is  permiaaible,  as  much  chloitde 
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jeats  saoh  ohemicalfl  as  are  in  constant  use  in  a  state  of 
aUe  purity ;  to  make  the  testing  dependent  upon  ohemioals 
more  reliable  than  those  we  desire  to  examine,  or  upon 
1  as  would  have  to  be  procured  especially  for  analytical 
would  be  quite  contrary  to  the  lines  I  have  laid  down. 
[)ensing  scales  and  weights  of  fair  ordinsuy  quality  will 
rd  all  the  accuracy  required  for  the  present  purpose ;  but 
rmaoeutical  measures,  however  correctly  they  may  be 
Luated,  scarcely  allow  of  such  precision  in  estimating 
mes  as  would  encourage  us  to  use  them  except  where 
[hiog  is  inconvenient.  A  fluid  oimce  of  liquid  in  an 
oary  ounce  measure  may  vsuy  5  per  cent,  on  either  side 
xmracy,  even  when  measured  by  a  careful  hand ;  but  in 
;hing,  the  error  is  not  likely  to  exceed  one-tenth  of  this 
ortion,  except  in  the  weighing  of  small  quantities.  We 
b,  therefore,  give  our  preference  to  weighing,  and  to  operat- 
apon  such  quantities  as  do  not  involve  especial  nicety  on 
one  hand,  or  wasteful  expenditure  of  material  on  the 
r.  What  is  most  to  be  desired,  is  to  have  certain  narrow 
ts  of  variation  fixed  which  can  be  readily  conformed  to, 
the  deviation  from  which  can  be  readily  detected  without 
g  beyond  the  common  appliances  of  the  dispensing 
iter.  I  propose  now  to  draw  your  attention  to  a  few  cases 
re  I  tbJTilr  a  change  in  this  direction  may  be  readily 
ited,  either  by  a  modification  of  the  B.P.  process,  or  any 
FB  which  may  occur  to  us. 

Acidum  Hydrocyankum. 

be  deterioration  of  this  acid  by  keeping  renders  it  im- 
tive  to  have  its  strength  watched,  not  only  on  receipt  of 
sfcock,  but  at  times  when  the  stock  of  an  acid  which  was 
)ot  when  new  has  become  doubtful  by  keeping  ;  it  may 
)8ted  as  follows : — Take  2  fiuid  drachms  of  the  acid,  add 
id  drachms  of  liquor  of  potash,  and  then  add  crystallized 
te  of  silver  6^  grains,  which  should  produce  a  precipi- 
diflsolving  as  soon  as  formed;   the  precipitate  being 


348  PHARMACEtmCAL   TESTING. 

permanent,  would  indicate  th&t  the  acdd  was  unfit  for  oaa. 
The  addition  of  half  a  grain  more  of  the  nitrate  of  aQnc 
should  produce  a  permanent  precipitate ;  its  failure  to  do  w 
would  indicate  that  the  acid  was  above  its  official  standard.  F« 
email  consumers,  the  best  policy  is  to  throw  away  a  Bain|d« 
which  is  incorrect,  and  replace  it ;  but  if  the  bulk  of  udd  is 
hand  be  so  large  aa  to  justify  a  careful  experiment  uA 
calculation,  the  exoese  or  deficiency  may  be  readily  Mce^ 
tained  by  the  quantity  of  acid  or  nitrate  of  silver  it  reqmnd 
to  bring  the  2  fluid  drachms  under  treatment  up  to  tk 
point  of  saturation ;  thus,  if  the  acid  be  deflcieut,  tlie  pifr 
oipitate  with  6J  grains  nitrate  of  silver  being  permmei^ 
and  it  was  found  by  gradual  additions  of  more  hydrocfaoic 
acid  that  another  drachm  was  required  to  re-dissolve  tlie 
precipitate,  then  3  drachms  of  &e  acid  equ&l  2  of  B.P. 
strength.  If,  on  the  other  hand,  the  gradual  addition  of 
nitrate  of  silver  failed  to  make  a  permanent  precipitate  till 
3J  grains  more  had  been  added,  then  2  dr.iciima  of  IM 
acid  equal  -3  of  13. P.  strength,  and  would  be  rectified  by 
the  additional  drachm  of  water ;  or  3  drachms  of  the  weak 
atid  and  2  of  the  strong  would  yield  5  of  official  strengtlL 
Thus  a  stock  of  deteriorated  "  Scheele's  acid  "  would  einUo 
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fficmlty  in  presemng  it  thus  if  originally  oorrect.  An  aoid 
half  the  strength  would  probably  be  a  better  standard  to 
n  at.  The  testing  is  most  conveniently  performed  as 
[lows : — Take  12  grains  of  iodine  in  a  small  earthen  mortar 
th  a  few  drops  of  water,  and,  while  triturating,  drop  in 
Guiually  from  a  minim  tube  with  elastic  ball  the  sulphurous 
Id,  noting  the  number  of  minims  which  are  required  for 
nplete  decolourization  of  the  iodine.  The  end  of  the  re- 
lion  is  quite  sufficiently  clear  without  the  use  of  starch, 
d  the  approach  towards  the  end  is  so  clearly  indicated  by 
B  diminishing  depth  of  colour,  that  the  final  drop  of  acid 
a  be  judged  without  hesitation.  The  acid  being  contained 
a  dosed  minim  tube  during  the  operation,  prevents  loss  by 

*  Argenti  Nitraiis, 

Ciystallized  nitrate  of  silver,  as  commercially  met  with,  is 
merally  nearly  pure,  quite  sufficiently  so  for  pharmaceutical 
le,  the  principal  impurities  it  contains  being  a  little  free  acid 
id  water,  occasionally  a  Irace  of  copper,  and  rarely  nitrate 
'  potash  as  an  adulterant ;  the  latter  addition  is  sometimes 
ade  to  the  fused  caustic  where  a  milder  action  is  required. 
I  testing,  we  adopt  pure  chloride  of  ammoniimi,  a  salt 
hich  scarcely  contains  any  trace  of  impurity  but  water  if 
be  used  in  the  crystallized  state,  or  a  trace  of  iron  if  the 
iblimed  salt  be  employed ;  either  condition  will  answer  quite 
bU  if  free  from  adhering  water. 

Put  17  grains  of  the  nitrate  of  silver  into  a  3-oz.  bottle 
tb  2  oz.  of  water  and  2  drachms  dilute  nitric  acid ;  then  add 
pains  of  pure  dry  chloride  of  ammonium  in  powder,  and 
ake  briskly ;  a  curdy  precipitate  should  separate,  leaving  the 
pematant  liquid  bright.  This  clear  liquor  should  yield  a 
rther  precipitate  on  the  addition  of  a  little  more  chloride  of 
imonium  or  hydrochloric  acid. 

Argenti  Oxidum, 

[hdde  of  silver  frequently  contains  carbonate  and  some- 
les  other  impurities ;  it  may  be  tested  on  the  same  principle 
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as  the  nitrate,  the  first  step  being  to  oonveit  it  inb 
the  seoond  step  being  to  show  that  the  legitimate  p: 
of  silver  ie  present. 

Take  1 1  grains  of  oxide  of  silver  and  dissolve  it 
nitiio  acid  in  a  3-oz.  bottle  (efiervesoenoe  will  t 
piesenoe  of  a  carbonate  as  an  impurity) ;  when  disso 
water  to  make  2  fl.  oz.,  and  then  5  grains  of  ] 
ohloride  of  ammonium  in  powder,  and  shake  bris 
curdy  precipitate  having  subsided,  the  clear  liqno 
yield  a  further  precipitate  on  the  addition  of  more 
of  ammonium. 

Liquor  Cnkis. 

lime  water  is  easily  made  and  easily  preserve 
strength  if  kept  in  a  cellar,  and  in  contact  with  an 
lime,  but  when  the  dear  solution  is  decanted  and  pi 
bottle  for  occasional  use,  the  causes  of  rapid  chai 
into  action.  The  cheapness  of  the  article  suggest) 
should  at  any  time  throw  away  the  contente  of 
bottle  and  replenish  from  the  cellar  rather  thau 
trouble  of  testing,  but  it  is  an  advantage  to  know  w 
not  the  customary  keeping  in  the  warm  shop,  with  ( 
opening,  renders  it  unfit  for  use  before  it  is  consun 
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iiom  any  wilful  negligenoe.  A  fluid  dracliin  of  the  boIu- 
tioQ  mixed  with  %  oz.  of  water,  20  grains  of  iodide  of 
potaBdumy  and  2  fluid  drachms  of  hydrochloric  acid,  has  a 
brown  colour,  which,  on  adding  11  grains  of  hyposulphite  of 
soda,  becomes  pale  yellow,  and  by  the  addition  of  another 
grain  of  the  hyposulphite  is  quite  decolourized.  If  the  11 
gnins  of  hyposulphite  cause  complete  decolourization,  the 
solution  is  below  strength ;  and  if,  on  the  other  hand,  the 
sdditional  grain  of  hyposulphite  fails  to  decolourize  it,  there 
is  an  excess  of  the  available  chlorine.  If  it  be  desired  to 
bow  how  far  the  solution  deviates  from  the  official  standard, 
the  operation  may  be  reversed.  Take  4  oz.  of  water,  20 
grains  of  iodide  of  potassium,  2  drachms  of  hydrochloric  acid, 
and  11  grains  of  hyposulphite  of  soda,  and  add  by  degrees 
ilie  solution  of  chlorinated  lime,  noting  the  quantity  required 
to  produce  a  permanent  very  pale  yellow  colour ;  the  quantity 
o{  solution  thus  indicated  is  equal  to  a  fluid  drachm  of  the 
oidal  solution. 

Liquor  Sodce  Chloratcp. 

A  fluid  drachm  mixed  with  4  oz.  of  water,  20  grains 
of  iodide  of  potassium,  and  2  fluid  drachms  of  hydrochloric 
•cid,  has  a  brown  colour,  which,  on  adding  10  grains  of 
hyposulphite  of  soda,  becomes  pale  yellow;  and  by  the 
tether  addition  of  a  grain  of  hyposulphite  becomes  quite 
decolourized.  This  testing  may  also  be  performed  in  the 
'averse  order  as  described  imder  the  testing  of  solution  of 
<Worinated  lime. 

Liquor  Ammonice  Fortior. 

A  fluid  ounce  (390  grains)  neutralizes  470  grains  of  pure 
oxalic  add.  The  acid  being  dissolved  in  half  a  pint  of  warm 
^^,  and  coloured  red  with  litmus,  should  have  the  ammonia 
poured  in  in  full  stream  with  constant  stirring  to  avoid  loss 
V  eacape  of  ammonia  during  the  process ;  the  liquor  should 
^**fiii  have  a  violet  colour  and  should  become  blue  on  adding 
^  drops  more  ammonia,  or  red  on  adding  30  grains  more  of 
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die  oxalic  acid.  The  odour  change  is  not  very  sharp,  but  i 
pharmaoeutical  use  a  deviatioii  from  standard  not  exoeedi 
30  grains  per  ounce,  may  be  considered  a  practicable  limit 

Liquor  PotanttB. 

A  fluid  ounce  of  Uquor  potassee  (462  grains),  tiut«d  bl 
-with  litmus,  remains  blue  when  29  grains  of  oxalic  acid  hi 
been  dissolved  in  it,  but  becomes  red  on  adding  1  or  2  gr« 
more. 

Fernitn  Redacfum. 

Beduoed  iron  is  a  very  unaatisfactorj  chemical,  the  obj 
sought  being  to  have  iron  in  a  fine  state  of  divifiioQ  eas 
acted  on  by  the  fluids  of  the  stomach.  Iron  in  this  conditi 
would  necessarily  be  easily  acted  on  by  a  moist  atmosphere, 
that  the  reduced  iron,  if  obtained  in  the  condition  theore 
cally  considered  desirable,  is  essentially  an  unstable  artit 
According  to  the  B.P.  standard  it  should  contain  half 
weight  of  metallic  iron,  and,  if  so,  its  quality  may  be  she 
as  follows : — 7  grains  with  16  grains  of  iodine  and  |  ot 
water,  warmed  in  a  small  flask  or  test  tube,  should  fora 
solution  almost  free  from  colour,  holding  in  suspensioi] 
v,l.-v.     Th 
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ddenUe  delioaoj  is  the  precipitation  of  metallic  mercury 
vpcm  ft  dean  copper  surface.  A  dean  copx^er  coin  being  half 
inmiened  in  the  filtered  hydrochloric  solution,  should  not  in 
ike  (xmrBe  of  several  minutes  show  a  white  stain  on  the  part 
inunersed.  The  pharmacist  should  also  guard  against  a 
defidenoy  of  mercury  if ,  as  is  generally  the  case,  he  buy  this 
preparation  rather  than  make  it.  This  may  be  done  as 
fdlows: — 

Take  30  grains  of  grey  powder,  rub  it  in  a  mortar  with  20 
gnins  of  iodide  of  potassium  and  12  grains  of  iodine,  adding 
*  few  drops  of  water  to  reduce  it  to  a  soft  pulpy  condition  ; 
the  colour  should  shortly  become  pale  grey  with  only  a  tint 
of  jeUow.  The  continuance  of  a  brown  colour  would  indicate 
defidenoy  of  mercury.  Thirty  grains  of  the  grey  powder 
«h(mld  contain  10  of  mercury,  which  woidd  combine  with 
127  of  iodine  to  form  red  iodide  of  mercury;  which,  in 
turn,  would  combine  with  the  iodide  of  potassiimi  to  form 
^  pale  yellow  iodide  of  mercury  and  potassium.  The  use 
of  12  grains  instead  of  12*7  of  iodine  allows  for  a  little 
oxidation  and  small  errors. 

Pilula  HydmrgyrL 

Blue  pill  may  be  tested  in  precisely  the  same  manner  as 
S^ej  powder,  using  the  same  quantities  of  material  and 
^'eagents ;  but  the  dark  colour  of  the  excipient  prevents  a 
^iiiect  colour  indication  of  the  end  of  the  iodine  action,  so  it 
^^Qoomes  necessary,  after  the  lapse  of  an  hour  or  two,  to 
^liaiolve  in  water,  filter,  and  note  that  the  pink  brown  filtrate 
does  not  become  paler  on  the  addition  of  a  grain  or  two  cf 
^J^posolphite  of  soda,  which  would  be  the  case  if  it  still 
^ntained  free  iodine  consequent  upon  defidency  of  mcrcur}\ 

Liquor  Plumhi  Subacffatifi. 

The  strength  of  this  solution  is  most  readily  indicated  by 
^^8  gravity.  I  have  not  been  able  to  find  a  test  by  predpitation 
^lufih  I  oould  recommend  as  being  at  once  more  easy  and 

23 
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sofGoientl;  aoourate.  The  density  required  by  the  U 
1*36,  but  when  made  by  B.F.  prooeea  the  density  prad 
obtained  is  1*289.  The  specific  gravity  may  be  readily 
to  the  secxmd  deoimaL  place,  wbiob  is  quite  olose  enong 
oose  of  this  kind,  by  the  use  of  a  stoppered  2-oi. 
and  a  pur  of  ordiaary  sc^es.  Fill  the  phial  vnUi  ' 
drop  the  stopper  in,  and  take  the  gross  weight.  Subtm 
tare,  and  note  water =W  (say,  960  grains).  Bepei 
same  with  liquor  plumbi,  and  find  its  weight =P  (say, 
graans) ;  then  P  x  1,000  -^  W  =  apeoifio  gravity 
1*288),  and  supposing  the  scales  which  would  be  use 
weighing  this  quantity  would  not  aoonrately  indioal 
weight  within  a  grain  or  two,  the  gravity  is  still  oorreotly 
to  the  second  decimal  place,  and  approximately  to  the  t 


Quruia  Sulphas. 

The  pharmacopoeial  teflt«  for  quiiiine  are  not  abed 
satisfactory,  and  the  reoent  refinements  of  the  same  pi 
while  giving  more  exact  results,  add  a  little  to  the  oompl 
While  I  do  not  think  it  likely  that  any  process  of  a  s 
oharacter  will  be  found  to  establish  inoontrovertibly  the  ] 
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oecur  during  the  maceration,  the  quantity  dissolved  would  be 
inciTeased,  and,  to  obviate  a  misconception,  heat  should  be 
avoided. 

Patcdered  Rhubarb. 

As  I  have  ahreadj  pointed  out,  commercial  rhubarb  powder 

is  generally  improved  in  appearance  by  the  addition  of  a 

Ettleoil  in  the  grinding ;  the  quantity  is  usually  too  small  to 

\)e  looked  upon  as  an  adulteration  in  the  ordinsuy  sense  of 

the  word,  but  yet  it  is  sometimes  a  source  of  much  annoyance 

to  l)oth  pharmacist  and  patient  from  the  great  difficulty 

experienced  in  mixing  compound  rhubarb  powder  with  water 

when  the  oil  is  present  in  appreciable  quantity.     One  himdred 

gndns  shaken  up  with  1  oz.  of  benzine  and  thrown  upon  a 

paper  filter,  should  yield  a  residue  on  evaporation  of  the 

filtrate,  which  should  be  yellow,  unctuous,  and  not  more  than 

Iialf  a  grain  in  weight. 

Good  commercial  powdered  rhubarb  generally  yields  more 
oil  than  this,  but  the  analyses  of  unground  roots  have  yielded 
much  less. 


■ 
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LECTURE    XXVn. 

PHARMACY  OF  SPECIAL  DRUGS:  CINCHONA  AND  OPIU>«^- 

Besides  the  study  of  the  chemical  and  physical  forces  whE^ 
form  tlie  base  of  the  pharmaceutical  edifice,  and  the  prooes^*^ 
of  official  and  extempore  pharmacy  which   constitute  ti^o 
ordinary  superstructure,  there  is  yet  another  addition  to  ibfi 
building  which  may  be  considered  the  pinnacle  of  phamx^^ 
ceutical  science,  and  consists  of  such  a  general  and  critic» 
view  of  all  tliat  we  have  learned  as  "^dll  enable  us  to  dete^ 
the  failings  in  any  process,  or  in  the  special  application  otnaxj 
process,  and  devise  improvements  in  the  same.     This  task  ^ 
one  for  whicli  the  tyro  in  pharmacy  is  necessarily  unqualifie<3» 
and  which,  when  undertaken  even  by  those  who  have  grG9^^ 
old  in  the  art,  forces  upon  them  the  consciousness  of  ho^ 
many  problems  there  are  yet  to  be  solved.     I  would  wi^* 
you  to  feel  that  in  treating  this  part  of  my  subject  I  do    3* 
purely  in  the  spirit  of  a  student.     I  speak  not  as  one  haviK:>-8 
authority,  but  as  one  who,  having  made  some  progress  in  ts^ 
subject,  is  feeling  his  way  to  further  advances. 

You  might  perhaps  ask  why  I,  occupying  as  I  do  tJ3® 
position  of  a  teacher,  should  come  before  you  proposing  ^ 
treat  of  problems  upon  which  I  cannot  speak  authoritatiTely  / 
and  I  might  reply  that  I  do  not  know  any  leeson  of  grea^*^ 
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1  illustrating  by  my  example,  the  spirit  of  an  investigator 
the  field  of  practical  pharmacy.  I  propose  to  draw  your 
ention  to  the  direction  and  manner  in  which  I  think  the 
umaoy  of  one  or  two  drugs  might  be  advantageously 
died,  pointing  out  the  bearing  of  any  recent  experiments, 
1  the  direction  in  which  further  experiments  seem  do- 
able. 

"We  may  lay  down  as  axioms  of  the  pharmacy  of  vegetable 
ugs  that  the  product  must  have — 

1.  The  right  kind  of  therapeutic  or  physiological  action. 

2.  Uniformity  in  degree  of  activity. 

3.  Permanence  in  value. 

(.  It  must  be  obtained  with  as  little  cost  of  time,  labour, 
1  material  as  practicable  in  carrying  out  the  previous 
tiirements. 

Cinchona. 

Puming  our  attention  first  to  ciucliona,  we  have  to  con- 
dr  what  preparations  of  cinchona,  official  and  non- 
cial,  best  meet  the  requirements  of  the  axioms  just  laid 
vn. 

\mong  the  cinchona  preparations  sulphate  of  quinine 
nds  pre-eminent, — its  therapeutic  action  being  so  nearly 
»  same  as  that  of  the  entire  bark,  that  we  may  say,  when 
chona  is  indicated,  quinine  is  equal  to  the  occasion.  It 
i  also  the  advantage  in  the  second  requirement,  viz., 
it  while  bark  is  variable  the  quinine  is  constant;  and 
B  advantage  is  one  that  it  holds  equally  when  brought 
o   comparison  with  the    galenical    preparations    of    the 

Ihe  pharmacist's  duty  in  relation  to  the  preparations  of 
Lchona  will  be  mainly  confined  to  the  testing  of  the  raw 
tterial,  the  examination  of  the  efficiency  of  the  extraction 


858  'PHAEMACY   OP   SPECIAL   DBUOS. 

it  is  subjected  to,  and  tLe  examinatioii  of  his  preparatit 
from  time  to  time  to  guard  against  deteiioratio&  by  keepii 
and  by  tbis  means  be  will  probably  aid  iu  the  imp^vemi 
of  some  prooessee,  promote  tbe  expunging  of  others,  and 
Us  small  meoBure  expedite  tbe  coming  of  that  day  when  i 
application  of  remedies  will  be  reduced  to  a  ecient 
system. 

First,  as  regards  the  extraction  of  the  actire  principl 
no  method  by  water  only  gives  good  exhaustion.  Ai 
extracts  much  bittemees  after  treatment  with  water  1 
ceased  to  give  a  liquor  worth  baring.  Maceration  w 
sulphuric,  acetic,  or  hydrochloric  acid  before  treatment  w. 
water  improves  the  exhaustion,  but  even  after  maoerati 
finely-powdered  bark  for  some  days  with  add  a  subeeqM 
percolation  with  water  fails  to  extract  all  the  bitter  prinoipl 
the  alternate  treatment  with  acid  and  water  being  necesso 
to  effect  complete  exhaustion  by  percolation  without  beat, 
maceration  for  some  months  with  acid,  brings  the  alialo: 
into  a  condition  in  which  percolation  with  water  is  capable 
effecting  proximate  exhaustion ;  but  during  protracted  tre 
ment  with  acid  some  change  takes  place,  resulting  ir 
loss   of   olkoloidol  value.     In    the   use    of    sulphuric  n 
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Spirit  extracts  omchoiia  better  than  water,  and  the  tinoture 
naj  be  rapidly  concentrated  hj  distillation  without  the  pre- 
dpitaiion  or  anj  notable  decomposition  of  the  active  matters ; 
he  most  satisfactory  preparation  of  cinchona  yet  produced 
^eing  that  obtained  by  percolating  the  powdered  bark  with 
pint  and  distilling  off  the  excess  of  spirit.  The  B.P. 
Lefines  the  quality  of  bark  as  containing  not  less  than  2  per 
lent.  of  quinine ;  but  as  bark  of  this  quality  does  not  yield  a 
air  approach  to  this  quantity  by  any  pharmaceutical  process, 
t  would  be  better  to  define  the  alkaloidal  value  of  some  one 
l^ood  galenical  preparation,  and  discontinue  the  use  of  the 
ythers.  Thus,  supposing  spirit  to  be  the  best  solvent  for 
>btaining  the  whole  of  the  valuable  constituents  of  bark,  an 
dooholic  liquor  made  by  percolation  should  be  reduced  by 
listiUation  of  the  spirit  till  the  concentrated  liquor  contained 
3y  assay  2  per  cent,  of  quinine,  or  4  or  5  per  cent,  of  total 
ilkaloids.  '  Such  a  preparation  would  no  doubt  still  waste 
iome  small  portion  of  the  alkaloids  difficult  to  extract  from 
the  marc,  but  not  so  much  as  any  of  the  galenical  prepara- 
tions now  do,  and  would  have  a  pretty  close  approach  to 
Donstancy  of  value,  which  is  the  most  important  of  all 
points  in  therapeutic  agents.  This  alcoholic  liquor  of 
cinchona  could  be  diluted  with  water  to  take  the  place  of 
the  customary  infusion  and  decoction,  or  could  be  given 
along  with  ammonia  or  acids  when  these  were  indicated. 

It  may  appear  almost  too  much  to  expect  the  pharmacist 
to  make  an  assay  of  every  batch  of  such  alcoholic  extract  he 
may  make,  but  I  see  no  probability  of  really  good  cinchona 
galenicals  till  this  is  done,  and  I  do  not  regard  any  one  as 
competent  to  make  such  galenicals  who  is  not  competent  also 
to  make  their  analysis.  The  process  for  this  alcoholic  liquor 
may  probably  be  improved  upon,  but  I  do  not  think  any 
deviation  will  be  acceptable  which  does  not  include  the 
alkaloidal  assay. 
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Opu;h. 

The  prinoipal  poiate  wtiiob  claim  our  attention  in  ooni 
tion  with  the  pharmacy  of  opium  are  somevhat  different  h 
those  which  were  oonsidcred  meet  important  in  the  t 
of  oinohona.  Though  the  complete  exhaustion  of  opium  i 
not  very  readily  effected,  the  official  prooeaseB  all  afford  a 
fair  approximation  to  this  result.  In  TnaVing  &  prepsratL^jD 
of  cinchona,  the  principal  object  was  to  separate  the  bulk  o/ 
inert  matter ;  in  TnnUng  an  extract  of  opium  (umng  the  woxl 
extract  in  its  wider  sense),  our  aim  is  to  separate  mattgm 
which  are  considered  to  have  an  ohjeotionable  action,  and.  to 
retain  one  or  more  principles  which  poseees  beneficial  pxr- 
pertiee. 

The  therapeutic  value  of  opium  depends  mainly,  but  zaot 
exclusively,  upon  the  morphia  it  contains,  the  action  of  'CJu 
morphia  being  enhanced  or  modified  by  the  other  coustitoent^ 
which  ore  very  uumenius,  but  not  very  active  in  the  snail 
quantities  in  which  they  ore  present.  Narcotine  is  the  onJ; 
one  of  the  crystallizable  prinoiplea  present  in  notable  quantitj, 
oud  it  is  credited  with  an  eseitiug  rather  than  a  .sedative  action. 

As  opium  is  oiten  prescTibed  iu  the  crude  state,  ampl^ 
dried  and  powdered,  the  fii-at  and  most  important  step  is  to 
assay  tlie  raw  niateiial,  and  oocept  none  for  pliarmaceutieoi 
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lined  may  be  evaporated  in  a  water  bath,  the  peroolation 

ig  oontinaed  so  long  as  the  bitter  taste  indicates  the 

idaon  of  active  matter.    The  spirit  thus  extracts  all  the 

loidfl,   vegetable  adds,  resin,  and  odorous  matter,  and 

es  in  the  marc  the  vegetable  fibre,  earthy  matter,  and  gum. 

tincture  being  evaporated  to  about  ^  oz.,  an  equal 

me  of  water    shoidd  be  added,  and  the  evaporation 

inoed  till  a  syrupy  aqueous  liquor  is  obtained ;  then  add 

.  of  water,  which  throws  down  a  large  quantity  of  brown 

ber  (so-called  resin)  and  narootine ;  these  are  usually  so 

\,j  and  adhesive  as  to  allow  of  ready  separation  and 

bing;  the  liquor  may  be  filtered  through  a  small  plug 

x)tton  wool  moistened  with  spirit.     The  filtrate,  after 

wntration  to  2  drachms,  is  to  be  mixed  with  an  equal 

sure  of  spirit,  and  rendered  alkaline  with  a  few  drops 

iquor  of  ammonia.    In  the  course  of  twenty-four  hours, 

morphia  and  narcotine  will  have  deposited  as  a  crop  of 

tals ;  these  being  collected  on  a  small  weighed  filter,  are 

9  washed  with  spirit  and  water,  mixed  in  equal  parts,  so 

as  colour  is  thus  extracted,  then  washed  with  cold  water, 

drop  on  evaporation  leaves  a  very  small  residue ;  the 

then  contains  morphia  and  narcotine ;  after  drying,  the 

ine  may  be  washed  out  with  benzine,  and  as  soon  as  the 

e  has  evaporated,  the  morphia,  which  is  now  almost 

lay  be  weighed.     It  ought  to  be  10  per  cent,  of  the 

of  the  crude  opium  in  its  dry  state.    Commercial 

are  very  variable,  and  are  often  above  as  well  as 

lis  standard ;   the  weak  and  strong  samples  should 

aded  as  to  result  iu  a  percentage  within  a  fraction  of 

f  this  standard. 

ide  opixmi  of  suitable  quality  having  been  obtained, 
)st  part  of  the  difficulty  of  obtaining  satisfactory 
as  has  been  removed. 

ind  spirit  are  both  efficient  solvents  of  the  active 
5  of  opiimi.      Spirit  gives  the  most  complete  re- 


362  FHABHACY  OP  8FBCIAL  DBCQB. 

preeentatiou  of  the  crude  drug,  and  effeots  the  exhaoetion  i 
readily,  hut  water  is  considered  to  give  the  more  nd 
Bolutioa  from  its  disBolviug  less  of  the  narootine  and 
odorous  and  resinous  prinoiplos.  If  it  he  desired  to  o1 
the  morphia  in  its  natural  state  of  comhinatiou,  more 
from  narootine  than  is  piacticahle  hj  simple  extractio 
cold  water,  a  farther  portion  of  the  narootine  nu; 
separated  hy  repeated  evaporation  and  dilution,  eeperas] 
the  acidity  which  commonly  belongs  to  opium  has 
neutralized  by  the  addition  of  chalk  previous  to  filtn 
In  working  from  a  standard  opium,  either  with  spii 
water,  there  will  be  no  difficulty  in  producing  a  tinctn 
aqueous  hquor  of  sufficiently  correct  morphia  value  -vi 
the  necessity  of  assaying  each  bat«h ;  but  if  the  operatio 
oommenced  with  the  crude  drug  of  unknown  strengtl 
assay  of  the  liquor  is  essential,  and  should  be  perform< 
exactly  the  same  manner  as  the  latter  part  of  the  opei 
for  estimating  the  morphia  in  crude  opium. 

The  extract  of  opium  of  the  present  Phaxmacopo 
unsatisfactory,  because  of  its  being  no  more  unifon 
reliable  in  potency  than  the  opium  from  which  it  is  prej 
and  this  defect  would  appear  still  more  oonspicaoos  i 
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brought  to  the  standard  of  20  per  cent,  of  morphia  coleulatod 
on  the  extract  in  a  dry  state. 

A  satisfactory  liquid  extract  of  opium  may  be  mode  by 
following  the  process  indicated  for  analysis  up  to  the  point  at 
which  ammonia  is  to  be  added ;  at  that  stage  a  sample  should 
be  taken,  the  morphia  estimated,  and  then  the  bulk  of  the 
liqnor  reduced  to  the  required  morphia  strength  by  adding 
water. 


LECTURE    XXVIII. 

PHAK,MACY   OF   SPECIAL   DRUGS:    AL0E8,  EHOBABB, 
SENNA,  JALAP. 

Aloes. 
Tkekk  is  DO  drug  in  all  the  materia  medica  mora  frequently 
need  than  aloes,  and  few  wluch  require  less  preparation  in 
the  linnds  of  the  pharmaciBt.  Under  ordinary  cironinstanM 
the  pilular  form  is  the  hest  for  its  administration,  and  liai 
the  aloes  is  of  good  quality,  drying  and  grinding  are  theoilj 
treatment  it  requires  to  fit  it  for  the  dispensing  oounter.  Iti 
activity  is  hut  little  if  at  all  increased,  and  the  irritatiiig 
aotion  on  the  howels  is  not  much  diminished  by  the  alon 
being  oonverf  ed  into  an  aqueous  extract,  or  by  the  use  of  the 
pure  crystalline  principle,  aloin.  Autboritiee  differ  on  tiw 
points,  and  probably  the  more  so  from  the  experimoiten 
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Aloes  is  very  little  changed  by  keeping  either  in  the 
ilular  or  dry  condition,  but  undergoes  change,  losing 
ittemess  and  activity  when  its  watery  solution  is  exposed 
»  the  air,  especially  in  the  presence  of  alkalies  or  their 
Lrhonates.  The  activity  is  almost  entirely  lost  if  the  solution 
I  water  with  carbonate  of  potash  is  evaporated  in  the  water 
ith  to  a  pilular  consistence,  the  residue  being  entirely 
luble  in  water,  and  only  having  a  slight  bitterness, 
imilar  evaporation  in  the  absence  of  alkali  renders  a  small 
Drtion  of  the  aloes  insoluble  in  water  (but  still  soluble  in 
Ik&line  liquors),  inactive,  and  almost  tasteless.  In  the  pre- 
snoe  of  acids  the  change  by  exposure  to  air  is  slow,  repeated 
vaporations  extending  over  a  month  having  less  effect  than 
•  angle  evaporation  during  a  single  day  in  the  alkaline 
olntion.  Neither  acid  nor  alkaline  solution  of  aloes  undergoes 
Jiy  rapid  change  if  not  exposed  to  air  and  light.  Boiling  the 
loes  with  carbonate  of  potash,  as  in  the  official  decoction, 
liminifihes  its  bitterness  and  probably  its  activity  even  when 
he  air  is  excluded  as  far  as  practicable.  If  there  be  any 
dvaatoge  in  administering  aloes  in  the  form  of  decoction,  it 
'  probably  better  to  have  the  decoction  either  recent  or  so 
ST  protected  from  the  air  as  not  to  lose  any  considerable  pro- 
•ortion  of  its  bitterness  and  activity.  It  is  not  desirable  to 
Ave  a  preparation  losing  strength,  however  much  it  may 
ottprove  in  flavour  by  keeping.  Tincture  of  aloes  may  be 
3gaided  as  a  permanent  preparation  ;  it  undergoes  very  little 
liange  by  keeping,  but  is  extremely  nauseous.  The  pilular 
5na  is  no  doubt  the  best  in  which  to  exhibit  aloes  in  all 
fdmaiy  oases,  and  soap  is  a  good  excipient  for  increasing  the 
)lubility.  Though  the  alkaline  character  of  soap  would 
fobably  facilitate  the  oxidation,  and  so  detract  from  the 
^Kvity  of  an  aloetic  liquor  exposed  to  the  air,  this  ten- 
ancy is  observed  to  a  very  small  extent  in  the  aloetic 
iDb  containing  soap,  to  so  small  an  extent,  indeed,  that 
^  all  practical  purposes  we  may  consider  them  unchanged 
f  keejiing. 
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Rhuuarb. 

This  very  valuable  and  popular  drug  baa  seveTal  prepantioiu 
in  constant  use  that  &i«  suited  to  almost  any  oooaaioii  when  the 
employment  of  the  drug  is  indioated.  The  point  vhitii  mi 
prominently  presents  itself  for  impTOTement  is  the  naQMam 
taste,  which  to  many  patients  is  veiy  disgusting.  The  taste  ii 
no  douht  the  combined  effect  of  various  constituents,  some  it 
least  of  which  oould  not  be  removed  without  loss  of  value ;  kt 
the  odour,  which  is  no  less  objeotionable,  is  usually  attribnted 
to  an  essential  oil  which  there  is  no  reason  to  suppose  hsa  mj 
therapeutic  value.  The  rhubarb  powder  may  be  in  gmt 
measure  deprived  of  its  odour  by  long-oontinued  petcolstua 
with  chloroform,  the  matter  extracted  being  a  soft  ydlot 
unctuous  body  with  a  strong  offensive  obaTaot«ristio  odoor  rf 
rhubarb.  The  rhubarb  which  has  thus  been  deprived  d 
its  odour  does  not  continue  odourless,  and,  as  far  aa  I  eta 
observe,  the  odour  is  developed  by  the  action  of  air  ind 
moisture  on  the  deodorated  powder.  My  experiments  i^ 
the  removal  of  the  odour  of  rhubarb  some  years  ago  led  aw 
to  the  observation  that  the  bulk  of  the  powdered  rhulwli 
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ease  after  evaporation.  If  the  sample  vriil  stand  this  test 
may  be  considered  sufficiently  free  from  oil,  natural  or 
ded,  to  be  fit  for  making  Ghregory's  powder.  The  com- 
ond  rhubarb  piU,  and  tincture  of  rhubarb,  are  two  very 
iafaotoiy  preparations,  and  together  with  the  simple  and 
mpound  powder  afFord  all  the  facilities  required  for  the 
ministration  of  this  drug  in  almost  any  case.  The  infusion 
d  syrup  have  not  had  the  same  extended  use  ;  the  latter  is 
bjeol;  to  fermentation,  and  would  probably  be  better  made 
adding  a  concentrated  tincture  to  syrup.  A  concentrated 
ctnie  suitable  for  this  purpose  may  be  made  by  percolating 
dy-powdered  rhubarb  with  spirit.  Eectified  spirit  perco- 
68  most  readily,  but  takes  up  resinous  matters  which 
I  immediAtely  precipitated  when  the  tincture  is  diluted 
ik  water.  If  the  tincture  be  diluted  with  syrup,  the 
Nnpitation  of  resin  is  very  much  less  in  degree,  and  takes 
ae  very  slowly.  So  far  as  I  have  had  opportunity  of 
lerying,  the  syrup  thus  made  is  not  prone  to  fermentation 
m.  when  kept  a  considerable  time  at  a  temperature  of 
*Pahr. 

Spirit  of  20  or  30  overproof  percolates  more  slowly ;  and 
ih  proof  spirit,  the  percolation  almost  ceases  unless  aided 
a  Uttle  extra  pressure.  Using  fine  powdered  rhubarb, 
Kfied  spirit,  and  the  percolator  (Fig.  33,  p.  128),  which 
bave  described  as  useful  for  the  exhausting  of  small 
uitities  of  powders  with  the  smallest  practicable  quantity 
spirit,  the  following  form  will  give  good  results : — 

Take  of — 

Rhubarb  powder       .  .  .        1  oz. 

Rectified  spirit         .  .  .       2oz. 

Mix. 

iCaoerate  twenty-four  hours,  pour  into  the  percolator,  lower 
inner  tube  till  it  just  rests  upon  the  surface  of  the 
barb  liquor,  and  then  pour  in  rectified  spirit  till  it  covers 
inner  tube,  and  keep  it  so  filled  till  3  oz.  of  percolate  are 
lined.     If  the  operation  be  well  performed,  the  proportion 
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of  active  matter  left  in  the  marc  is  insignificant.  I  im 
taken  a  dose  of  40  grains  of  the  maro,  weighed  in  ib  diy 
state,  without  any  effect ;  it  is  homy  and  mudlnginooi  lilt 
tragftcanth,  but  dark  grey  in  oolour  and  nearly  taiddM. 
The  tincture  evaporated  leaves  a  reeinous-looking  and  fiiiUs 
moss  of  a  rich  hrown  colour,  readily  powdered.  The  yidd  il 
no  doubt  variable,  as  some  roota  ore  much  more  mucikgiiuai 
than  others ;  bat  the  probability  is  that  the  olooholio  extnet 
would  be  found  more  constant  in  activity  than  either  tht 
powdered  root  or  the  usual  aqueous  extract,  and  aa  it  ii 
separated  from  a  considerable  proportion  of  inert  nuttOi 
there  would  be  opportunity  of  giving  a  full  dose  of  ihobiA 
in  a  moderate-sized  pill — two  5-gTain  pills  of  this  alcdMhe 
extract  being  about  equal  to  a  scruple  of  the  powder,  -wtiA 
oould  not  be  made  into  less  than  abont  six  pills  of  the  mn 
aim.  The  alcoholic  extract  has  not  the  intract«bl<»  tcnglua* 
wliieh  is  charncteriHfic  of  the  aqueous  extract.  Two  fluid 
ounceB  of  the  strong  tincture,  prepared  as  above,  mixed  onlli 
14  fl.  07,.  of  simple  syrup,  equal  in  aeti^-ify  the  oiEriil 
BjTup  of  rlmbiirb.  Oil  of  coriander  might  be  addfd  ii 
dpsirod,  or  the  presence  of  spirit  nright  be  avoided  V 
i-educing  the  tineture  to  au  extract.     The  extract  obtnJnM 
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Senna, 

Jhm  given  ^thout  combination  with  other  purgatives, 
Tinxally  in  the  form  of  powdered  senna  or  oompound 
liiorice  powder ;  the  latter  might  much  more  appropriately 
iTe  been  called  compound  senna  powder,  and  thus  have 
ved  the  confusion  which  is  now  a  constant  source  of  trouble 
pharmacists,  as  to  whether  a  prescription  ordering  com- 
(ond  liquorice  powder  is  to  be  dispensed  with  the  German 
lade  containing  sulphur,  or  the  B.P.  article  containing 
me,  which  latter  would  have  been  the  only  correct  course 
id  it  not  been  that  the  German  powder  had  possession  of  the 
one,  and  an  established  reputation  and  footing  in  English 
larmacy  before  the  introduction  of  the  British  formula. 
B  the  two  articles  are  now  in  current  use  here,  it  would  be 
eirable,  on  the  issue  of  a  new  British  Pharmacopoeia,  to 
bdn  them  both  with  distinctive  names,  perhaps  most 
jpiopriately  calling  the  present  British  preparation  "  com- 
ond  senna  powder,"  and  that  made  by  the  German  formula 
xnnpound  sulphur  powder."  The  confection  of  senna  has 
)g  enjoyed  a  considerable  popularity  as  a  palatable  laxative, 
t  its  activity  is  dependent  as  much  upon  the  other  mate- 
Is  as  the  senna  it  contains.  The  senna  contained  in  a  dose 
the  confection  being  from  6  to  12  grains,  while  the  senna 
presented  by  a  dose  of  infusion  would  be  40  to  80  grains, 
1  the  senna  represented  by  a  dose  of  the  tincture  and 
xture  respectively  would  be  7  to  27  and  40  to  60  grains, 
)  latter  being  accompanied  by  90  to  140  grains  of  sidphate 
magnesia.  Senna  mixture  is  probably  the  most  reliable  of 
the  senna  preparations,  but  its  reliability,  if  not  its 
iWty,  depends  mainly  upon  the  sulphate  of  magnesia  it 
itains.  If  there  is  any  activity  at  all  in  the  dose,  say,  of 
f  an  ounce  of  tincture  of  senna,  representing  27  grains  of 
leaves,  there  ought  to  be  a  conspicuous  activity  in  2  oz. 
the  infusion  representing  80  grains ;  but  the  imperfect 
faction  of  the  purgative  matters  renders  it  desirable  to 
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eapplement  these  preparations  with  adjuncts  vhioh  eu 
depended  on,  and  ptnnts  to  the  neceesitf,  if  ve  an  to  p 
any  faith  in  the  utility  of  Benna,  to  adopt  some  impn 
proceea  hy  which  the  cathartic  action  of  the  drug  « 
he  insured,  and  ite  pOBology  undn«tood. 

In  ff^rup  of  Benna,  where  there  is  no  other  poi^atiTe, 
doee,  1  to  4  fluid  diachmB,  represents  about  30  to  120  gr 
of  the  leaves,  treated  hy  a  more  effective  system  of  extnoi 
than  the  tincture  or  infusion.  This  is  the  best  pharmaoenl 
extraction  of  senna  among  the  official  fonnola,  but  it  i> 
free  from  the  disposition  to  ferment.  It  is  capaUe  of 
prorement  by  replacing  part  of  the  sugar  with  glycerine^' 
increasing  the  proportion  of  spirit. 

Some  authorities  say  that  the  active  principle  of  Benin 
freely  extracted  by  spirit,  others  say  ttu^  the  senna  1m 
after  they  have  been  treated  with  spirit,  are  as  active  as  bd 
I  can  only  quote  one  personal  experiment  on  this  point: 
took  half  an  oimoe  of  powdered  8eDna,maoerat6ditinncti 
spirit  for  twenty-four  hours,  with  agitation,  poured  the  li 
into  a  tubular  percolator,  and  percolated  in  the  maniHr 
scribed  under  opium  extraction,  page  128 ;  the  first  partio 
percolate  was  dark  oUve-green,  with  a  strong  taste  of  senna, 
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green  maiier  insoluble  in  water.    The  brown  watery  liquor 
hid  a  fall  senna  fiayour,  and  was  taken  as  a  dose  without 
prodncmg  any  decided  laxative  action,  though  this  single 
experiment  would  not  justify  my  saying  that  the  extractive 
matter,  soluble  both  in  spirit  and  in  water,  was  quite  devoid 
afaotiyity.    The  green  matter  soluble  in  spirit  and  not  in 
later  was  next  made  into  a  draught ;  it  might  be  considered 
to  ooatain  the  chlorophyll  and  resinous  matters  of  the  senna. 
As  dilution  with  water  precipitates  this  extract,  mucilage  was 
need  for  its  oonvenient  suspension,  and  it  was  taken  as  one 
dose.    It  had  a  senna  flavour  much  covered  by  the  spirit 
(3  fluid  drachms),  a  slight  sweetness  like  liquorice,  and  a  little 
Utter  and  aromatic  taste.    As  far  as  effects  were  concerned, 
it  might  have  been  taken  as  a  cordial    In  general  I  have 
gnat  respect  for  the  testimony  of  Sir  E.   Christison,  but 
m  respect  to  senna,  I  think  it  is  evident  we  cannot  accept 
Us  statement  that  the  active  parts  are  freely  extracted  by 
rectified  spirit.    After  this  experience,  I  was  not  disposed  to 
flzpect  any  active  effects  from  the  B.P.  tincture  of  senna,  and 
ssan  experiment  took  1  fl.  oz.  for  a  dose  and  did  not  find 
my  effect  at  alL    It  might  well  be  removed  from  the  list  of 
official  tinctures ;  and  in  the  compound  senna  mixture  a  little 
addition  to  the  compound  tincture  of  cardamoms  and  infusion 
of  senna  would  compensate  for  its  omission. 

Jalap. 

The  pharmaceutical  preparations  of  this  drug  are  almost 
limited  to  the  powder  and  resin.  The  activity  depends 
upon  two  resins,  both  of  which  are  soluble  in  spirit,  but 
only  one  soluble  in  ether,  and  both  are  purgative.  The 
matter  capable  of  being  extracted  from  the  root  by  water  is 
mucilaginous  and  inert.  I  have  taken  a  dose  of  the  watery 
infusion,  prepared  by  macerating  2  drachms  of  powdered  jalap 
in  2  oz.  of  water  for  several  days,  with  agitation,  pouring  the 
whole  into  a  percolator,  and  adding  as  required  more  water 
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till  the  percolate  measured  3  os. ;  tliis  draught  lutd  a,  m 
naiueouB  taste,  but  no  aotivitj.  About  50  per  oeut.  of  tfa 
jalap  is  dissolved  by  this  treatment,  and  all  this  inert  mitte 
is  put  into  the  official  extract  of  jalap  vititout  an;  palpibl 
advantage.  It  does  not  impart  to  the  extract  the  pn^iorC^ 
of  emulmiying  with  water,  which  might  be  a  ponbl< 
advantage  if  attained,  and  which  may  be  accomplished  bj 
treatment  such  as  is  used  for  the  production  of  emulsiong  O 
other  gnm-reeins.  That  portion  of  jalap-resin  which  i: 
soluble  in  ether  is  olosely  analogous,  if  not  absolutely  identical 
with  resin  of  seammony.  The  resins  of  jalap  and  scamnuHHj 
do  not  emulsify  so  well  with  water  or  dilute  mucilage  as  mtay 
other  gum-resins,  but  their  solubility  in  soapy  liqii»n 
fadiitates  their  administration  in  the  liquid  form,  yrbm  so 
required.  The  B.P.  mixture  of  soanunony-redn  with  mili, 
as  a  purgative  draught  for  children,  may,  if  desired,  be  re- 
placed by  an  alkaline  solution  of  the  same  resin,  produced  by 
rubbing  the  powder  with  B.P.  soft  soap  and  adding  mudbgs 
and  water.  Almond  emulsion  gives  pretty  good  results,  but 
oaustio  potash,  aromatic  spirit  of  ammonia,  and  some  otlier 
alkaline  liquors  which  I  have  tried,  fail  to  give  a  satisbi^or; 
suBpensiou  of  the  resin. 

The  brown  reein  of  jalap,  or  the  white  jalapin  of  oomnai»> 
may  be  emulsifled  with  soap  in  the  same  manner.    Four 
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rain  in  a  state  of  suspension,  or  along  with  powdery  matters, 
inoh  as  rhubarb  and  magnesia,  to  which  the  precipitated  resin 
nay  adhere,  and  be  protected  from  adhesion  to  the  sides  of 
iheboHle. 

The  administration   of   jalap,    either    as   its   simple   or 
oampcnmd  powder,  requires  no  comment. 


LECTURE    XXIX. 

PHARMACY  OF  SPECIAL  DRUGS:   GUM-RESINS,  1 

OILS,  Etc. 


Gum-Eesiss,  etc. 
It  m&y  be  demnble  to  give  some  few  general  cc 
upon  tihose  articles  of  materia  medics  which  are  of  a 
and  reeinouB  nature,  and  then  a  few  words  appli 
ridnally  to  Beversl  of  them.  Ammoniacum,  assafoet 
mjrrb  are  good  typical  casee;  thej  are  partialtj  so 
water,  capable  of  being  made  into  emulsions  by  ap] 
treatment,  partially  soluble  in  spirit,  which  probably 
from  them  all  that  is  of  therapeutic  value,  and  the 
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not  adding  more  till  tlie  lumps  have  entirely  dis- 

uppeared.     Occasional  rubbing,  with  intervals  of  an  hour  or 

more,  will,  without  much  labour,  reduce  the  whole  to  a  smooth 

pirLp,  dissolutiony  if  not  solution,  being  more  complete  than  it 

^^QTold  have  been  by  the  action  of  alcohol,  and  with  the 

advantage  that  dilution  with  water  subsequently  does  not 

cause  an  inconyenient  separation  of  the  resins,  which  are 

diffusible,  though  not  soluble,  in  the  menstruum  which  is 

ultimately  the  vehicle  for  the  administration  of  almost  every 

medioine  given  in  the  liquid  form.     The  influence  which  one 

Vxxlj  exerts  upon  the  solubility  of  another,  should  never  be 

loflt  sight  of  in  studying  a  problem  of  this  kind.     The  gum- 

lesin,  reduced  to  coarse  powder,  and  shaken  with  a  bulk  of 

"Water,  will  not  readily  produce  so  perfect  on  emulsion  as  the 

Bune  ingredients  used  ultimately  in  the  same  proportion,  if 

tMted  with  the  small    proportion  of  water   in  the  first 

iuiaiioe,  as  directed  above.     Qiiaiacum,  on  the  other  hand, 

iridoli  is  almost  insoluble  in  water,  dissolves  into  a  thick, 

lynpy  flidd  with  an  equal  weight  of  rectified  spirit,  and  this, 

on  dilution  with  double  this  quantity  of  spirit,  becomes  more 

torbid,  and  slowly  deposits  a  portion  of  the  guaiacum,  neither 

inter  nor  spirit  producing  a  satisfactory  emulsion  by  simple 

tnatment.    Mechanical  powdering  is  scarcely  so  satisfactory 

tdivision  of  a  resinous  body  as  could  be  wished  to  insure  its 

W  therapeutic  action ;  nor  are  we  any  better  o£E  if  the  resin 

le  dissolved  in  spirit,  as  separation  takes  place  on  dilution 

^the  water  required  to  make  the  dose  potable.     Where  an 

eouikive  condition  is  practicable,  it  is  generally  to  be  pre- 

fcned  for  the  administration  of  resins,  gum-resins,  oleo-resins, 

hklsams,  resinous  extracts,  and  some  essential  oils,  unless  the 

doee  be  so  small  that  they  may  be  given  in  pills. 

Ammoniacum. 

The  dose  of  this  gum  being  10  to  20  grains,  its  adminis- 
tiation  in  the  pilular  form  is  not  convenient  excepting 
where  it  is  an  adjunct  to  more  active  remedies ;  and  the  fluid 
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form  officially  reoognized  is  s  aimple  emulsion — ^  oz.  of  the 
gum  rubbed  with  8  oz.  of  water  and  strained  throngh  mnslin — 
the  formula  apparently  leaves  little  to  be  desired,  and  little 
room  for  comment,  the  most  important  point  being  the  aodoB 
of  time.     Bubbing  the  gum  with  a  small  quantity  of  watar 
before  dilution  makes  a  more  perfect  mixture,  as  eridenoedl 
by  tite  following  experiment : — One  ounoe  of  gmn-amiiio<« 
niacum   beaten   with  water  into  a  soft   pnlp  and   mbbe^ 
occasionally  during  two  days,  water  being  added  to  coc^. 
pensate  for  evaporation,  then  made  up  to  3  fl.  os.,  alloirst/ 
to  subside,  and  the  creamy  portion  decanted ;  the  sedimsnl 
farther  rubbed  with  portions  of  water,  and  the  milky  portion 
^ain  decanted  till  the  decantatee  amounted  to  2  os.    A 
creamy  emulsion  was  thus  produced,  which  keeps  well  lod 
is  theoretically  half  the  strength  of  the  dry  gum ;  but  ^  <■< 
of  it  mixed  with  7J  oz.  of  water  makes  a  good  emoleion  mn 
sapid  than  the  B.P.  ammoniacum  mixture,  though  prepind 
with  the  offidal  materials  used  in  the  official  proportioiu. 

Tinctures  of  ammoniacum  have  been  adopted  in  mu 
cases  with  the  view  of  having  a  more  concentrated  pn^Mi*- 
tion  than  the  official  mixture,  and  capable  of  yielding;  Hi 
medicinal  equivalent  by  adding  1  drachm  to  7  drachmi  rf 
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monlj  obtained  hj  the  old  process,  can  easily  be  adjusted 
to  fhe  requirements  of  the  patient  by  increasing  or  dimi- 
^^lahing  the  dose  prescribed;  but  a  formula  which,  with 
^^^Brj  intention  of  fidelity  on  the  part  of  the  operator,  gives 
Tesults  differing  at  one  time  from  those  obtained  at  another 
^^^^Odhj  or  by  another  dispenser,  is  a  source  of  annoyance  to  the 
P^<B6Gnber,  and  shakes  the  confidence  of  the  patient. 

ASSAF(£TIDA, 

Pot  intenDial  use,  is  generally  given  in  the  form  of  pills,  its 
offensive  taste  and  odour  almost  prohibiting  other  modes  of 
administration.     Before  making  into  pills,  it  requires  to  be 
^f^eA  from  the  mechanical  impurities,  such  as  splinters  of 
^ood  or  bark,  which  are  commonly  present  in  the  crude  gum. 
-HieBe  are  better  separated  by  powdering  and  sifting  than  by 
^^vaining;  but  the  softness  of  the  gum  necessitates  some 
^^Bjgtanoe  in  the  operation,  iixe  best  being  a  low  temperature. 
A.  Bofficient  supply  should  be  powdered  and  sifted  during 
^'Ost  to  last  over  the  warmer  part  of  the  year,  and  the 
powder  thus  obtained  will  remain  fit  for  pill  making  even 
^  hot  weather ;  for  though  it  may  become  a  hard  mass,  it  is 
''^  from  foreign  matters,  and  may  be  beaten  with  other 
iiciaterials  into  a  satisfactory  pill-mass.     When  it  is  necessary 
^   keep  assafoetida  in  a  powdered  state,  it  may  be  con- 
^'czuently  done  by  softening  the  gum  in  a  water  bath,  and 
^^^oorporating  with  it  one-tenth  of  its  weight  of  calcined 
^^^^^^esia;  when  cool  this    becomes    hard    enough    to  be 
P^^dered  at  any  season,  and  retains  its  pulverulent  condi- 
gn.   In  dispensing  it,  however,  the  presence  of  the  mag- 
*^eeia  must  not  be  overlooked. 

I^or  the  production  of  an  emulsion,  in  which  condition 
'^^Bafoetida  is  used  as  an  enema,  the  soft  gum  should  be 
Inferred,  and  the  gum  beaten  to  a  soft  pulp  with  a  small 
Quantity  of  water  before  adding  the  bulk.  The  addition  of 
^^er  mucilaginous  bodies  is  not  essential,  at  least  if  the 
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emulsion  is  to  be  used  soon  after  making.  When  the  tincbize 
of  ossafoetids  is  prescribed  for  internal  use,  it  ia  bett>«s 
emulsified  with  mucilage  of  aoaoia  or  tragaoanth,  ponzii^Dg 
the  tinoture  into  the  mucilage  in  a  mortar,  with  couat^k^ 
Btirring — equal  volumea  are  suitable — adding  water  to 
prevent  the  mixture  becoming  very  thick  before  the  fi  mh) 
additions  of  the  tinoture  are  made. 

The  fcetid  spirit  of  ammonia  is  a  much  less  pot^L-^mt 
preparation  as  far  as  the  action  of  assafoetida  is  ooncen»..«f. 
it  is  also  lees  nauseous,  and  its  phannaoeutioal  manipoI^'Kaii 
requires  no  comment. 

GrAiACUM  Besin. 
Though  commonly  spoten  of  as  gum-guiuacum,  this  suit 
stance  is  more  purely  resinous  in  its  character  than  ammi>. 
m,  aasafcetida,  or  myrrh.  It  does  not  readily  jield  sn 
emulsion  worthy  of  the  name,  long  trituration  with  water,  in 
large  proportion  or  small,  failing  to  effect  a  true  disintegration 
of  the  mass.  Its  dose  is  said  to  be  10  to  30  grains,  but  m 
the  form  of  ammoniated  tincture  the  dose  is  6  to  12  gmiDS- 
Probably  the  resin,  given  in  powder  suspended  in  water,  is 
wanting  in  activity,  consequent  upon  its  insolubility  and  tl 
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offiflial,  allows  the  subsidence  of  part  of  the  resin  as  a  layer 
of  deposit  'vriiieh  is  not  readily  shaken  up ;  this  rough,  im- 
perfectly suspended  matter  might  be  removed  by  straining 
through  muslin  with  as  much  reason  and  propriety  as  this 
is  done  in  making  the  mixture  of  ammoniacimi,  but  I  must 
add,  with  as  much  dissatisfaction  and  impropriety,  for  in  both 
oasee  it  involves  the  loss  of  some — and  it  is  an  indefinable 
quantity — of  the  active  matter.  Our  first  aim — a  constancy 
of  therapeutic  value — is  thwarted  by  the  inability  of  the 
prooess  to  yield  a  satisfactory  emulsion.  A  better  method 
is  to  convert  the  resin  into  a  tincture,  to  dilute  that  tincture 
with  an  equal  bulk  of  glycerine,  which  forms  a  dear,  brown, 
syrupy  solution,  and  to  pour  that  solution,  with  constant 
Btirring,  into  a  thick  mucilage  of  acacia  or  tragacanth,  lastly 
adding  the  water  to  give  the  required  bulk. 

An  ounce  of  powdered  resin  of  guaiacum,  rubbed  with 
}  oz.  of  rectified  spirit,  produces  a  thick,  syrupy  solution, 
nearly  clear,  which  becomes  more  turbid  on  adding  more 
spirit ;  and  if  it  be  required  to  produce  a  concentrated  tincture, 
it  is  better  to  dissolve  in  a  larger  quantity  of  spirit,  and,  after 
filtration,  reduce  the  bulk  by  distillation.  But  a  little  spirit 
can  scarcely  be  objectionable  under  any  circimistances  where 
the  use  of  guaiacum  mixture  would  be  appropriate,  and  it  is 
quite  convenient  to  make  the  tincture  as  follows : — 

Take  of— 

Powdered  guaiacum-resin .  .        1  oz. 

Rectified  spirit     .  .  .       doz. 

Macerate,  with  occasional  agitation,  for  twenty-four  hours, 
then  settle  and  decant  the  clear  portion,  throwing  the  sediment 
on  a  paper  filter ;  after  it  has  drained,  pour  on  the  surface  of 
the  contents  of  the  filter  |  oz.  of  rectified  spirit,  or  as  much 
as  may  be  required  to  make  up  the  total  measure  of  the 
filtrate  to  4  fl.  oz.  This  forms  a  strong  tincture  suitable 
as  a  basis  for  the  production  of  an  emulsive  mixture  of 
guaiacum  as  follows: — Take  of  the  strong  tincture  of 
guaiacum,  1  oz. ;  glycerine,  1  fl.  oz. ;  mix,  and  pour,  with 
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ooDBtant  sturiug,  into  mudlage  of  tragaoaoth,  10  ot. ;  €£f 
add  water  (or  dimamoii  water)  snffident  to  make  1  pizl 
Uixtui«  of  guaiaoum  made  in  this  way  doeB  not  aet& 
rapidly  asd  is  easily  shaken  up ;  it  is  nearly  wliite,  mU^, 
and  free  from  grittineae.     If  mucilage  of  aoacia  be  used 
instead  of  tragacanth,  it  settles  more  readily,  thong^  it  ii 
still  much  superior  to  the  old  form ;  it  also  speedily  acqnim 
a  blue-green  colour. 

Myrrh. 

Myrrh  is  possessed  of  very  Kttle  therapeutic  value ;  bcou 
anthorities  say  it  is  without  medicinal  efFeot,  others  attrilmteto 
it  a  modifying  action  upon  aloes  and  some  other  drngs,  bat 
the  oases  in  which  it  is  prescribed  for  its  own  aoti(m  an 
almost  oou£ned  to  garglee  and  dentifrices,  its  utility  in  tlien 
preparations  depending  upon  it  being  a  pleasant  anmutk 
antieeptio.  I  have  already  said  that  mytrh  may  be  con- 
verted into  a  creamy,  smooth  emulsion  by  the  action  d  aoequl 
weight  of  water  with  occasional  rubbing  in  the  mortar  iti 
soaking  between  whiles,  extending  over  several  boon.  Thii 
emulsion  may  be  diluted  with  water,  glycerine  of  bona,  <* 
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Balsam  of  Tolu  and  Gum  Benzoin 

ve  but  little  therapeutio  value,  and  are  perhaps  more  used 
iavouring  agents  than  as  actual  remedies.  Their  tinctures 
7  be  considered  to  represent  all  the  properties  of  the  drugs 
peotively,  but  have  the  objection  for  internal  use  that 
Y  do  not  bear  the  requisite  dilution  with  water  without 
'ering  the  inconvenient  separation  of  the  resinous  matter, 
the  flavour  only  be  aimed  at,  the  watery  solution  may 
)btained  clear  and  aromatic  by  adding  the  tincture  to  the 
er,  and  after  the  bulk  of  the  resin  has  precipitated, 
dng  a  small  addition  of  sulphate  of  alumina,  and  then  an 
ivalent  of  hydrate  or  carbonate  of  potash ;  the  precipitated 
(una  then  takes  down  with  it  the  resinous  matter  which 

suspended  in  too  fine  a  state  of  division  to  allow  of 
ration  by  filtering  paper  without  such  assistance.  By  this 
lod  a  bright  aromatic  syrup  of  tolu  may  be  obtained, 
)h,  however,  does  not  contain  the  acids  of  the  balsam  which 
nreeent  in  the  syrup  produced  by  the  official  process.  The 
amic  and  benzoic  acids  are  apparently  of  little  or  no 
loinal  value,  and  it  is  mainly  for  the  sake  of  their 
latic  qualities  that  these  two  gimi-resins  are  used ;  if  it  be 
ed  to  administer  their  resinous  constituents  also,  that  is 

conveniently  done  by  operating  in  the  same  way  as 
ibed  for  guaiacum.  The  tolu  and  benzoin  dissolve  well 
bx)ng  spirit,  but  the  tincture  does  not  so  well  bear 
ions  of  water  or  glycerine,  though  it  bears  the  latter 
r  than  the  former.  To  make  an  emulsion,  the  process 
be  the  same  as  that  given  for  guaiacum  mixture, 
ft  that  the  tincture  should  be  half  the  strength ;  the 
»rtion  of  tragacanth  or  acacia  in  the  ultimate  mixture 
d  not  be  less  than  there  indicated,  and  the  mixture 
e  tincture  with  the  glycerine  shoidd  be  made  at  the 
mt  when  required,  as  separation  of  the  resin  com- 
es so  soon  as  the  glycerine  is  added  to  the  tincture. 
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and  would  probably  not  yield  ao  good  an  emnlBioii  i!  Qm 
tinoture  and  glyoerine  vere  kept  ready  mixed  for  any  lengtli 
of  time. 

CkjPAIBA. 

Tlie  doee  of  copaiba  balsam  is  Buoh  as  almost  to  necet- 
tdtate  its  being  given  in  the  fluid  form.  Capeulee  holdiiig 
20  grains  are  too  large  for  conTenient  swallowing,  and  ii» 
full  dose  being  a  fluid  draohm,  sereral  such  would  ham  to 
be  taken  at  a  time  if  the  full  d(»e  were  demanded.  The 
nauseous  character  of  the  drug  is  an  obstacle  to  its  admiiui- 
tration  in  the  form  of  electuary.  The  emulidoa,  and  mIqUi 
solution,  are  the  two  forms  which  most  generally  And  fiToni, 
and  of  these  the  emulsion  best  represents  the  total  aotiTi^  of 
the  drug.  Copaiba  is  readily  emuhdfied  either  with  miuiltge 
alone  or  with  the  addition  of  solution  of  potash.  Spirit  ind 
e^irit  of  nitrous  ether  form  imperfect  mixtures  with  tb 
balsam,  and  aid  its  division  in  water,  but  are  mud)  1m 
efl^ective  for  this  purpose  than  mucila^pnous  matters,  and  ii 
added  to  a  mucilaginous  emulsion  tend  to  cause  its  wpv*- 
tion.  The  balsam,  if  heated  with  solution  of  carbonate  of 
potash,  dissolves  some  of   the  alkaline  salt  and  beoosM 
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bakun  of  oopaiba,  24  oz. ;  liquor  of  potash,  48  oz. ;  water, 
120  QE. ;  boil  together,  and  when  cooled  to  140^  Fahr.,  add 
spirit  of  nitrous  ether,  12  oz. ;  allow  the  mixture  to  stand  a 
few  days,  separate  the  clear  solution  from  the  sediment  and 
bm  the  supernatant  oily  fluid.     If  the  solution  cannot  be 
obtained  clear  by  filtration  through  paper  it  may  be  shaken 
lith  magnesia  or  Fuller's  earth — about  10  grains  to  each 
oonoe— and  the  filtration  repeated.     Some  writers  say  that 
magnesia  used  in  this  way  has  the  power  of  removing 
''oopeiba''  from  its  solution  in  caustic  potash,  a  statement 
which  is  not  sufficiently  definite  to  have  much  value,  and  to 
which  I  do  not  attach  much  weight.     The  solution  made  as 
Afm  has  much  the  same  taste  after  agitation  with  magnesia 
ttid  filtration  as  it  has  before,  and  probably  has  much  the 
tune  activity.     Authorities  generally  are  agreed  that  the 
ohiet  activity  of  the  balsam  resides  in  its  essential  oil,  and  it 
u  more  likely  that  the  magnesia  separates  the  resinous 
in<tter,  leaving  the  oil  in  solution ;  but  the  same  consideration 
would  lead  to  the  conclusion  that  the  soluble  alkaline  solu- 
tions of  copaiba  must  be  deficient  in  activity,  as  the  oil  is  not 
^oely  soluble   in   aqueous  solutions  of  potash.     It  is  not 
unlikely    that    each    constituent    of    the    drug    has    some 
therapeutic  action,  and  that  the  presence  of  one  afiPects  the 
adnhility  of  others.    In  the  absence  of  a  systematic  investi- 
gation of  the  chemistry  of  this  drug,  and  of  the  therapeutics 
of  each  of  its  constituents,  the  safest  practice  is  to  use  such 
preparations   as   contain  the  whole   of   the  balsam.     The 
balsam  being  the  product  of  various  different  plants,  it  is  not 
to  be  expected  that  it  can  be  quite  uniform  in  nature,  and  it 
must  not  be  supposed  that  a  sample  is  adulterated  because  it 
differs  from  some  other  sample,  or  published  description. 
The  essential  oil  seems  worthy  of  a  more  extended  use  than 
it  has  hitherto  met  with.     When  we  take  into  consideration 
that  competent  authorities  credit  it  with  the  chief,  if  not 
the  only,  power  of  the  balsam,  that  its  dose  is  only  half  the 
bulk,  and  that  from  the  nature  of  the  case  there  is  greater 
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probability  of  auif oimity,  tbe  eeaentisl  oil  ooghi  oeittMj  to 
have  so  Byetematio  a  trial  as  sboold  either  resolt  in  iti  genod 
adoption,  or  prove  it  not  to  be  the  active  principle  of  tbe  dng. 
Either  tbe  balaam  or  tbe  oil  may  be  eatiflfactorily  emnlofied 
by  rubbiog  in  a  mortar  ^th  its  own  w^ht  of  powdcnd 
gum-acacia,  then  adding  water  in  the  proportion  of  3  poito 
to  1  of  the  gum  used,  and  rubbing  aottrely  tUl  a  smoodi, 
white,  creamy  emulmon  Is  prodooed,  aitet  whioh  more  int«r 
may  be  added  to  give  tbe  required  bult ;  and  then  any  a&s 
medicines  that  it  may  be  desired  to  administer  along  vith 
the  copaiba. 

Essential  Oils. 
There  are  few  cases  in  which  essential  oils  are  praemW 
which  require  any  pharmaoeutical  skill  i<a  their  dispensiog, 
turpentine  as  an  anthelmintic,  juniper  as  a  diuretic,  santal  u 
a  venereal  remedy,  and  some  of  tbe  pine  oils  as  inholatioiu, 
being  the  most  important.  The  instructions  of  the  Phu' 
macopoeia  of  the  Throat  Hospital  for  the  making  of  inhalstiaiA 
ia>e  to  mis  2  drachms  of  the  essential  oUs,  and  1  drachm  trfli^ 
carbonate  of  magnesia,  with  water  enough  to  make  3  fi.  at-, 
the  object  of  the  magnesia  being  to  keep  the  oil  bo  divided 
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gntvitjr  to  about  that  of  water,  the  staroh  requires  to  be  used 
m  a  fhreefold  proportion ;  that  is,  3  draohms  of  staroh  to 
2  draohiiui  of  the  oil  and  3  oz.  of  water.  Under  these  ciroum- 
itanoes  the  staroh  settles  slowly,  but  when  once  settled,  does  not 
riualDB  up  again  so  readily  as  the  oarbonate  of  magnesia.  Clay 
nttles  more  readily  in  the  presenoe  of  the  essential  oil  than 
i&  pure  water,  but  when  settled,  shakes  up  readily. 

ICany  other  absorbent  powders  might  be  used  if  there  were 
'Oooasion  to  vary  the  composition,  but  for  purposes  of  in- 
itiation no  advantage  oould  be  expected  from  any  change,  as 
the  light  oarbonate  effects  everything  that  can  be  desired  of 
it,  and,  indeed,  it  might  be  used  for  the  internal  administration 
of  essential  oils  generally.  Oils  of  juniper,  turpentine,  &e., 
loay  be  made  into  convenient  draughts  or  mixtures  by  the 
nme  methods,  and  it  would  very  rarely  occur  that  the  light 
ttibonate  of  magnesia  would  be  inappropriate  therapeutically 
in  the  quantity  required.  Hitherto  it  has  been  more  oommon 
to  prescribe  these  latter,  and  any  other  oils  given  in  doses  of 
i&ore  than  a  few  drops,  in  the  form  of  emulsions.  Most,  if 
iK)t  all,  can  be  conveniently  emulsified  as  directed  under  the 
Wd  of  Balsam  and  Oil  of  Copaiba. 

The  use  of  magnesia  to  aid  the  suspension  of  resinous  or 
^7  matters  is  often  convenient.  Tincture  of  tolu,  and  simple 
^iiustnre  of  gnaiaoimi,  when  diluted  with  water  in  a  mixture, 
^  apt  to  deposit  their  resins  on  the  side  of  the  bottle,  or  in 
^^^  which  cannot  be  shaken  up  into  a  takable  oondition. 
■Hie  presence  of  almost  any  finely-divided  matter  in  suspen- 
^  in  the  water  helps  the  suspension  of  the  resin,  by 
•Itracting  the  liberated  particles  at  the  moment  of  precipita- 
^'^  and  preventing  their  adhesion  into  masses.  The  ad- 
^tion  of  10  grains  of  carbonate  of  magnesia,  heavy  or  light,  to 
*  drachm  of  tincture  of  guaiacimi,  permits  of  its  dilution  with 
■Ji  ounoe  of  water  without  the  agglomeration  of  the  resin. 
'  arions  other  resinous  tinctures,  which  at  times  give  trouble 
^  precipitation  of  their  resin  in  an  adhesive  form,  cease  to 
P'^Bent  that  annoyance  in  the  presence  of  insoluble  powders. 
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The  mixture  formed  in  this  waj  is  not  bo  perfect  u  tiut 
whioli  may  be  obtained  with  ^um  ae  an  emulsion,  and  liken 
a  good  emulsion  is  formed  witii  gum  and  an  oil,  the  addition 
of  magnema,  &o.,  tends  to  its  injury. 

Liquid  extract  of  male  fern  may  be  readily  emulfflfied  \ij 
rubbing  with  an  equal  bulk  of  solution  of  potash,  and  then 
adding  2  or  3  volumes  of  mumlage  of  aoaoia,  and  finally  15  to 
30  volumes  of  water.    An  equally  good  emuhdmi  may  be 
made  without  the  alkali,  but  it  requires  more  patient  lubtung* 
The  extract  being  rubbed  with  its  own  weight  of  powdered 
aoaoia  till  thoroughly  mixed ;  then,  3  parts  of  water  LoixC 
added,  the  rubbing  is  to  be  repeated  till  thorough  Tnixing  *" 
again  eSeoted;  and  finally  the  remaining  water  which  :^ 
required  to  give  the  desiied  bulk  and  fluidity.    IJi  place  of 
draohm  of  solution  of  potash,  a  aoruple  of  soft  bo^  and 
draohm  of  water  may  be  used,  with  very  satisfaotory 


LEOTUEE    XXX. 

l^BARMACY   OP   SPECIAL   DRUGS:    IODINE,   SULPHUR, 
PHOSPHORUS,   MERCURY,  BISMUTH. 

loDINK   AND  ITS   COMPOUNDS. 

l^OBT  of   the   official  iodides   are   satisfaotoiy   as  regards 

iniif  ormity  and  permanence,  the  exceptions  being  the  iodide 

^  iron  and  green  iodide  of  mercury,  the  former  of  which  it 

^  aoaroely  practicable  to  keep  in  satisfactory  condition  in  the 

cystalline    or  fused  state,  but  which  may    be  preserved 

quite  well  in  solution  in   contact'  with  an  iron  wire,  and 

Pi^eaerved  in  small  bulks,  so  that  when  the  bottle  is  once 

^P^ned  it  may  be  promptly  used, — exclusion  of  the  air  being 

^  that  is  necessary  to  prevent  change  beyond  a  very  minute 

^^dation,  and  that  is  provided  against  by  the  iron  wire  which 

ii^aiiitains  the  solution  in  the  ferrous  condition,  the  absorbed 

^^gen  derived  from  the  air  in  the  neck  of  the  bottle  being 

^^posited  as  ferric  oxide,  which  should  be  filtered  out  at  the 

'"^e  of  using.     This  change  takes  place  more  dowly  in  the 

P^>BQence  of  sugar ;  but  the  use  of  an  iron  wire  in  a  bottle  of 

'^y^^p  is  not  convenient,  the  viscosity  of  the  Uquid,  which  is 

P'^l>ably  one  source  of  its  downess  to  oxidation,  being  an 

^botade  to  the  reduction  of  an  oxidized  solution,  or  to  the 

f®p8tration  of  a  deposited  ferric  oxide.     When  the  syrup 

^  P^^epared  it  should  be  preserved  in  small,  well-corked  bottles, 

^  tliat  it  may  be  put  into  the  hands  of  the  patient  in  a 

^^^tion  as  little  oxidized  as  possible.     Even  under  these 

^^^^Umstances  patients  often  fancy  the  new  supply  is  different 

25* 
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from  tliat  which  they  have  just  fiuiBhed,  the  y^ov  oolour 
of  the  latter  having  developed  without  notice  dozing  the    , 
course  of  taking  the  supply. 

The  green  iodide  of  mercury  is  frequently  met  witli^:^ 
oontaminated  with  the  yellow  iodide,  and  there  are  fe^^s^ 
ocoamons  when  it  would  not  be  at  least  equally  appiopriif^^^ 
to  preecribe  calomel  and  iodide  of  potaamum. 

The  other  iodides  am  definite,  permanent,  reliable,  cd^bm 
tractable,  pres^iting  no  difficulty  to  either  preBcriber  o^k) 
dispenser. 

There  have  been  several  iodine   oompoonds  onofficiall-^  - 
introduced  into  medical  practioe  which  demand  a  j 
notice. 

Free  iodine,  either  in  the  form  of  liniment  or  o 
causes  an  unpleasant  harshneeB  and  discoloration  of  the  si 
efFeota  which  it  has  been  sought  to  obviate  by  the  nse  o 
BO-oaUed  oolourlees  tincture  of  iodine,  the  objeot  being  i 
form  a  colourless  oombination  of  iodine  more  active  t 
iodide  of  potassium.  The  object  is  attained  by  having  p 
of  the  iodine  combined  with  oxygen,  and  a  < 
portion  oombined  with  potassium,  bo  that,  in  the  preeenoe  oa^c: 
an  Boid,  both  portions  of  iodine  are  liberated,  while  Ul  ^i 
potassium  and  the  oxygen  unite  with  the  add  to  func.  ~i 
a  potash  salt.    For  the  development  of  this  change,  t 
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(^^^  taking  care  that  the  quantity  diBsolved  be  not  in 

^OQ68  of  that  required.     It  is  not  impossible  that  under 

BoniQ  oiroumstanceB  iodine  gradually  liberated  by  the  action 

^  add  secretions  upon  a  compound  of  this  kind,  may  be  more 

ikenqseutically  active  than  that  which  is  applied  in  the  free 

^^ste.    Tincture  of  iodine  mixed  with  carbolic  aeid  does  not 

allow  any  prompt  action,  but  if  the  carbolic  acid  be  mixed 

vith  the  decolourized  tincture,  and  then  sulphuric  acid  added 

in  quantity  sufficient  to  neutralize  the  potash  present,  the 

iodine,  instead  of  being  set  free,  attacks  the  carbolic  acid 

uid  probably  also  the  spirit,  so  as  to  produce  a  Ught  brown 

solution  with  but  little  odour  of  either  iodine  or  carboUc 

^d — a  compound  liquor  probably  resembling  that  known  in 

pharmacy  under  the  barbarous  title  of  carbolate  of  iodine. 

Iodized  lint  and  cotton  wool  have   been  suggested  as 

Voiding  a  simple   mode  of  obtaining  the   gradual   and 

^^ontinuous  action  of  iodine  locally.     They  may  either  be 

Prepared  by  dipping  the  absorbent  material  in  a  solution  of 

*<>diiie  in  spirit,  the  strength  of  the  ordinary  tincture  or  of 

the  liniment,  according  to  the  desire  for  a  mild  or  strong 

'^Hiization,  passing  them  through  an  india-rubber  mangle, 

*^d  exposing  to  the  air  till  the  spirit  has  evaporated.     I 

^ve  found  but  little  demand  for  such  materials,  and  cannot 

^P^ak  of  their  action,  but  it  has  surprised  me  how  long  the 

*^t  thus  prepared  has  retained  its  odour  of  iodine.    Some 

''-  b^ve  had  about  six  years  folded  in  gutta-percha  tissue  has 

^tted  the  tissue,  but  still  retains  its  dark  brown  colour  and 

^^e  odour  of  iodine.     It  only  slowly  loses  colour  exposed 

^  the  air  at  water-bath  heat,  but  promptly  becomes  white 

^^der  the  action  of  caustic  potash  or  hyposulphite  of  soda. 

^Che  internal  administration  of  iodine  in  a  form  possessing 

^Uch  of  the  constitutional  effects  of  free  iodine  in  a  mode- 

^ted  degree,  but  without  the  physiological  effects  of  the 

"*fi^  with  which  it  is  commonly  combined,  has  been  attempted 

^  oombining  the  iodine  with  starch,  tannin,  or  some  other 

^^^ganio  matters.     The  gradual  liberation  of  the  iodine  from 
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its  state  of  combination  aa  tlie  oi^^auio  material  iuidag< 
digestion,  is  supposed  to  introduce  it  into  tiiB  system  v 
lees  irritation  than  results  from  the  use  of  the  iodine  io 
unoombined  state;  but  these  compounds  can  scarodj 
regarded  as  having  an  established  utility,  or  as  hari 
theoretical  reoommendatioos  sufficiently  strong  and  dear 
justify  the  substitution  of  compounds  wantiiig  the  relialol 
and  definitenees  of  pure  chemicals.  As  there  are  seve 
preparatioDS  known  under  the  name  of  iodide  of  stardi,  il 
incumbent  upon  the  preecriber  to  indicate  clearly  by  wl 
formula  he  intends  the  iodide  to  be  prq>ared,  and  to  wal 
doaely  the  effects  upon  the  patient.  The  same  objecti 
applies  to  the  "Birop  iodotannique,"  of  which  there  i 
several  formuhe  published,  containing  different  pioportk 
of  iodine,  and  probably  most  of  it  converted  into  hydrio< 
acid  by  the  reducing  action  of  the  tannin. 

Sulphur, 
For  internal  use,  sulphur  is  most  frequently  givai  in  t 
form  of  electuary.     Its  bulky  dose,  its  insipidity,  and 
reluctance  to  make  a  eatisfactory  mixture  with  water, 

tend    to  tlip  adopti'-n   of  this   form  of  adnunistralion  ;  I: 
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tt  no  dMculty  in  effecting  the  mixture,  and  no  tendency  of 
the  Bulphur  to  separate  and  come  to  the  surface  so  long  as 
fiiese  fluids  are  not  diluted,  this  disposition  is  developed  on 
diluting  them  freely  with  water.     Boiling  the  sulphur  with 
water  is  the  most  effectual  mode  of  overcoming  this  property, 
and  enables  a  satisfactory  mixture  to  be  made.    Another  ex- 
pedient is  to  adopt  roll  sulphur,  and  powder  it  under  water. 
In  this  case  a  small  portion  persistently  rises  to  the  surface 
of  the  water;  it  probably  consists  of  that  part  which,  having 
been  the  outside  of  the  mass,  has  attached  to  it  a  film  of 
adhering  air,  while  all  those  particles  which  have  occupied 
the  interior  of  the  mass,  and  been  exposed  to  water  only,  have 
no  tendency  to  float,  because  of  the  absence  of  the  film  of  air 
^idok  there  has  been  no  opportunity  of  becoming  attached  to 
their  surface.    The  tendency  to  float  makes  its  appearance 
again,  of  course,  if  the  sulphur  be  allowed  to  become  dry. 
'^hiB  explanation  naturally  suggests  itself  from  the  nature 
of  the  phenomena  just  detailed,  but  it  must  be  admitted  that 
^  18  not  perfect;  perhaps  we  may  suggest  that  there  is  a  want 
of  molecular  harmony  between  the  sulphur  and  water  which 
i^ders  their  attachment  to  one  another  so  remarkably  feeble. 
•Hiere  may  be  supposed  to  be  a  similar  want  of  harmony 
J^ween  oil  and  water,  and  it  is  worthy  of  remark  that  gum- 
•^^^cia,  which  has  such  a  notable  power  of  emulsifying  oil 
•^d.  water,  has  an  equally  notable  power  of  inducing  the 
^xtnre  of  sulphur  with  water.    A  mixture  much  resembling 
^   emulsion  may  be  made  by  rubbing  J  oz.  of  precipitated 
^phur  with  1  oz.  of  mucilage  of  acacia,  and  water  sufficient 
to    make  8  oz.     The  German  compound  liquorice  powder,* 


*  Compound  Liquorice  Fowder 

(PA.  Genn.) 

Ttkcof- 

Powdered  aenna  leaves 

12  oz. 

„        liquorice  root     . 

12  oz. 

,y         fennel  seed 

6oz. 

Sulphur 

6  oz. 

Powdered  sugar 

.       36  oz 

Mix  all  together. 

dtU  FHABHACy   OF   SFBCIAL  DSUOS. 

whioh  ooDtains  one'teDth  of  ite  weight  of  sulphur,  dtrs 
not  ehow  this  peculiarity,  whioh  is  oYoroome  by  the  bulk 
tiie  aooompaoyiDg  materials.     A  small  qouititj  of  senna     ■ 
other  miioilaginous    matter  is   more  efficacious  in  gin:vi 
miscibility  to   Bu^ihur  than  a   larger  proportion  of  sngst 
The  aotioD  of  gum  in  facilitating  the  BiiBpeaaion  of  powil«n 
in  water  is  oommonljr  attributed  to  the  visooeity  which  Ht 
presence  produces,  but  that  is  no  explanation  of  the  utjoo 
which  it  has  in  getting  rid   of   the  floating  tendency   d 
sulphur,  and  is  only  an  obEoure  explanation  of  the  power 
whioh  it  poseeaees  of  promoting  the  passage  of  a  fine  pn- 
oipitate  through  a  paper  filter.     Probably  the  mucous  flnidi 
of  the  stomach  aid  the  absorption  of  finely-divided,  insolnbla 
powders  by  fainlitating   their  passage  through  the  timw. 
It  is  remarkable  how  much  ohalk  will  pose  through  tadinuf 
filtering  paper  if  an  ounce  of  it  be  rubbed  into  a  smootii, 
oreamy  oondition  with  mucilage  of  acacia,  and  then  diluted 
with  a  pint  of  water,  and  how  comparatively  small  a  qusn% 
will  pass  through  a  similar  paper  if  the  ohalk  be  rubbed  vitb 
water  without  the  gum.     We  might  tmtioipate  an  iscnued 
activity  of  insoluble  powders  by  having  them  In  this  oondition 
of  suspension,  were  it  not  that  the  animal  mucus  probtUf 
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i  solutions  as  required.  The  official  phosphorated 
yeiAj  as  good  a  form  as  cim  be  devised  for  keeping 
08  ready  for  dispensing  in  the  liquid  form ;  it  keeps 
1  if  bottled  in  small  quantities,  so  as  not  to  have  the 
ny  times  opened  during  the  time  its  contents  last. 
ye  emulsified  with  acacia,  or  with  almond  powder 
)d  to  be  given  without  further  addition  of  oily 
T  it  may  be  added  to  cod-liver  oil,  suitably  in 
d  proportion  of  10  TninimR  to  each  ounce ;  in 
se  a  half -ounce  dose  of  the  cod-liver  oil  will  con- 
f  a  grain  of  phosphorus. 

Scial  phosphorus  pill  does  not  seem  to  have  given 
itisfaction.  It  takes  more  time  and  trouble  to  make 
quired  for  the  dispensing  of  phosphorus  by  the  method 
on  page  304,  under  Dispensing,  and  does  not  keep  so 
as  to  give  confidence  in  the  good  condition  of  any 
J  been  long  made.     It  was  designed  with  the  view 

kept  imder  water,  and  the  insolubility  in  water, 
considered  advantageous  from  facilitating  its  protec- 
nst  the  action  of  the  air,  has  been  viewed  with 

from  its  retarding  the  solution  in  the  stomach, 
rever,  is  not  a  serious  objection,  as  the  addition  of 
)ther  soluble  matters  to  the  mass  at  the  time  of 
ito  pills  facilitates  its  disintegration  in  the  stomach, 
lorus  mass,  readily  made,  readily  dispensed,  and 
or  keeping  either  in  an  air-tight  bottle  or  under 
ly  be  obtained  by  the  following  formula: — 

E— 

Phosphorus  .            .  .            .  5gr. 
White  day,  in  powder, 

Cacao  butter           .  .           .  Ou  1  dr. 

Lard            .           .  .           .  25  gr. 

Sulphide  of  carbon  .  .  i  dr. 

)  phosphorus  and  sulphide  of  carbon  into  a  mortar, 
on  as  the  former  is  dissolved  add  the  clay ;  thiy 
tnd  before  the  sulphide  has  had  time  to  evaporate 
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add  the  cacao  butt«r,  and  continue  the  rubbing  till  the  oc 
of  the  sulphide  has  paeaed  off  and  that  of  pboephonu  ia  d 
loped ;  then  add  the  lard,  and  work  into  a  mass  whidi  oont 
1  grain  of  phoBphorus  in  half  a  drachm.  This  is  stnn 
than  convenient  for  diBpensing  as  pboephoruB  pills  wiU 
additions,  hut  not  stronger  than  deeiiable  if  required 
giving  along  with  quinine,  iron,  nux  vomica,  &o. 
dispensing  as  pure  phosphorus  pills,  the  quantity  <A  pi 
phorus  would  he  conveniently  reduced  without  altcnng 
quantities  of  the  other  ingredients ;  thus,  taking  1  giui 
phosphorus,  and  dividing  the  mass  into  thirty-two  pills,  if 
required  doee  were  jV  of  a  grain,  and  ao  on. 

If  it  were  neoeesary  to  prescribe  phosphorus  in  an  aquc 
mixture,  the  same  mode  of  operating  would  provide  the  mei 
Thus:— 

Take  of— 


Phoaphom . 

Igr. 

Sulphide  of  carbon  . 

idr. 

White  cky,  in  powder 

Idr. 

Mudlage  of  «cad»  . 

4  dr. 

Water,  to    . 

iox. 

The  phosphorus  being  dissolved  in  the  mortar,  and  the  e 
rubbed  with  the  solution,   the  mucilage   added  before 
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vken  quite  freahly  prepared,  there  does  not  seem  any  reason 
ior  sapposing  that  finely-divided  mercury  is  not  the  essential 
tod  only  legitimate  souroe  of  aotivity . 

Qtey  powder  has  been  many  times  examined,  and  generally 
^  the  result  that  there  is  sufficient  oxide  present  to  add 
greatly  to  its  medicinal  effect,  and  not  \mfrequently  to  give 
it  8  violence  of  action  quite  objectionable. 

Theoretically,  blue    pill  and    grey  powder,   both  being 

CttentiaUy  finely-divided  mercury,  should  be  nearly,  if  not 

^te,  identical  in  effect;   yet  I  have  known  practitioners 

express  strong  objection  to  giving  a  child  blue  pill,  when 

they  would  not  hesitate  to  give  to  the  same  patient  a  few 

gnuns  of  grey  powder  or  a  little  calomel.     Much  of  this 

feeling  is  simply  an  effect  of  custom  or  habit,  and  though  the 

propriety  of  the  administration  of  one  drug  or  another  is  a 

problem  the  solution  of  which  belongs  to  medical  men  only, 

the  chemist  or  pharmacist  cannot  do  otherwise  than  consider 

the  theoretical  merits  of  the  two  preparations,  and  urge  upon 

the  attention  of  the  medical  profession,  when  opportunity 

offers,  the  facts  which  are  undeniable  and  the  arguments 

^hich  are  strong  in  favour  of  giving  the  preference  to  blue 

pill  whenever  practicable.     If  finely-divided  mercury  be  the 

^flBired  remedy,  it  is  more  reliably  attained  by  the  use  of  blue 

pQl.    If  an  oxidized  mercury  be  desired,  the  grey  powder  is 

not  a  reliable  mode  of  its  production.     My  own  observation 

oonfinns  the  impression  that  blue  pill  is  milder  and  more 

^^^onn  than  the  grey  powder  of  commerce  in  its  action;  and 

^y  analyses  confirm  those  of  others  that  the  grey  powder 

contains  variable  proportions  of  the  mercury  in  a  state  of  grey 

oxide,  and  not  uncommonly  traces,  and  in  some  cases  palpable 

^m^tities,  of  the  mercury  in  the  state  of  its  higher  and 

Prisonous  oxide.     While  this  imsatisfactory  mercurial  con- 

fciues  official — and  that  will  probably  be  for  long  to  come — 

"ke  pharmacist's  duty  is  to  make  frequent  examinations  of  his 

"^ples  if  he  purchases  them    ready   made,  which  is  the 

^QUncHi  custom  in  consequence  of  the  troublesome  length  of 
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the  prooees  wbeu  performed  by  haod,  and  the  difBeolty  cm 
produoing  a  product  which  looks  ao  well  as  that  made  on  &^ 
manufacturing  soale  by  machinery.  The  FhamiMxqKSi 
directs  that  the  grey  powder  should  be  prepared  by  rabbiEM^ 
tc^Uier  the  chalk  and  mercury  in  a  porcelain  mortar  nnfc^ 
metallic  globules  oea«e  to  be  visible  to  the  naked  eye. 

If  these  ioBtructions  be  literally  obeyed  there  is  little  tn^ 
of  the  meronry  undergoing  more  than  the  requimte  d^ree  ^ 
comminution,  and  consequently  less  fear  of  oxidation.  3 
has  been  suggested  to  use  sugar,  or  sugar  of  milk,  instead  -^ 
the  whole  or  part  of  the  chalk,  but  it  is  not  found  that  sng^ 
in  the  dry  state  has  any  protecting  power  over  the  meronry 
The  greater  stability  of  blue  pill  is  consequent  iqKm  £.'< 
physical  condition — its  oomparative  imperviousness  to  air. 
shoidd  rather  seek  to  facilitate  the  extinction  of  the  mercury 
so  as  to  remove  as  far  as  practicable  the  temptation  to  bcK 
machine-made  grey  powder,  and  to  inculcate  the  ceasation  o 
the  tiituration  so  soon  as  the  mercury  ceases  to  be  viable  'fx 
the  naked  eye.  It  has  been  suggested  to  make  the  grey 
powder  by  putting  the  mercury  and  ohalk  into  a  bottle  and 
shaking  them  togethw,  a  proeeaa  which  it  appears  to  me  is  * 
more  rapid  way  of  obtaining  the  first  division  of  the  meronry, 
but  which  does  not  more  readily  efieot  its  complete  extinatioii. 
Other  operators  have  thought  advantage  was  fouudinhavinf 
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eoij  and  ohalk  in  the  dry  §tate,  and  fails  to  accomplish  the 
ibal  eztinotion  which  is  the  only  point  of  difficulty.     A 
mm  effectual,  indeed  a  perfectly  effectual,  way  of  overcoming 
ihe  diffionlty  of  dividing  the  mercury,  is  to  destroy  its 
fluidity  by  amalgamation.     Most  of  the    famiUar  metals 
would  be  inadmissible  for  this  purpose  on  account  of  their 
{dtynologioal  activity,  but  three  which  I  have  tried  with 
noomj  as  far  as  regards  physical  requirements,  are  also  pro- 
biUy  quite  unobjectionable  in  a  therapeutic  point  of  view. 
Mocaiyy  100  parts,  amalgamated  with  30  to  40  parts  of 
bamuth,  with  1^  parts  of  sodium,  or  with  1  of  magnesium,  so 
ht  loses  its  fluidity  that  it  can  be  rubbed  with  200  grains  of 
ehilk  into  a  smooth  grey  powder,  with  no  more  trouble  than  it 
would  take  to  rub  the  chalk  into  a  smooth  grey  powder  with 
Buy  dark-coloured  material,  such  as  a  few  grains  of  lamp- 
b]«^    The  fact  is,  the  mercury  ceases  to  be  visible  to  the 
naked  eye  before  the  knots  of  chalk  cease  to  show  as  white 
^teoks.    The  presence  of  one-third  of  a  grain  of  bismuth  in  a 
3-gBiin  grey  powder  could  scarcely  be   objectionable,  still 
W  80  the  presence  of  ^-^-^  grain  of  sodium  or  -j^  grain  of 
i&agnesium.    These  two  latter  metab  would  no  doubt  be 
<)oiiverted  into  soda  and  magnesia  by  keeping,  or  immediately 
^  contact  with  water.     On  the  other  hand,  having  thus 
^^'Woome  the  difficulty  of  preparing  "home-made"  grey 
powder,  the  question  arises.  Have  we  not  produced  an  article 
^^ttoh  will  be  open  to  the  same  objections  as  apply  to  that 
^"^  by  machineiy  P    Probably  the  only  safe  grey  powder 
brlong  keeping  would  be  such  as  most  pharmacists  would 
condemn  as  badly  made,  and  the  only  advantage  gained  by 
^  adoption  of  the  process  indicated  above  would  be  the 
^^ty  it  affords  for  the  user  making  a  little  as  he  wants  it, 
[     •od  knowing  how  old  or  new  his  stock  may  be.      That  is 
P^tluips  all  that  can  be  hoped  for  in  a  preparation  of  this 
^^■hn©.     I  should  rather  look  upon  a  finely-divided  mercury 
^  a  pulverulent  form  as  essentially  objectionable,  and  the 
^"^  removal  of  which  from  our  list  of  therapeutic  agents  a 
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thing  to  be  deeiTed,  on  the  ground  of  its  being  inoapftUe  m 
aoourate  definition,  and  unreliable  as  regards  the  degree  of  1: 
aotiTity.  Any  one  dispoeed  to  try  the  experiment  of  makic 
grey  powder  with  the  aid  of  any  of  the  three  metals  aboc^ 
named,  will  find  the  magnesium  slov  to  amalgamate,  1m 
e^>edited  by  heating  the  required  quantity  with  tlie  meroiu 
in  a  teat  tube  or  flask.  On  the  other  hand,  if  be  usee  soditLn 
the  union  with  mercury,  which  at  first  may  be  retuetant  i 
begin,  is  apt  to  develope  ahnost  ezplosiTe  violence.  It  is  bei 
to  use  a  bull  of  mercury  and  add  the  sodium  in  small  frag 
menta,  allowing  one  to  exhaust  the  violence  of  its  aotiCH 
before  adding  the  next,  and  when  tlie  required  quantity  ba 
been  added  to  keep  the  amalgam  in  a  bottle  protected  tioB 
the  air  and  oooaaionally  shaken,  till  the  amalgam  has  Changs' 
from  a  knotty  condition  to  that  of  a  smooth  paste.  Either  o 
these  two  latter  amalgamfi  effervesces  in  water  from  evolntioi 
of  hydrogen,  and  undei^oes  oxidation  more  gradually  in  air, 
the  more  eleotro-positive  metal  beooming  oxidized  and  setting 
the  merouiy  A-ee  in  its  fluid  form. 

If  it  were  desired  to  facilitate  the  making  of  meroorial 
ointment  or  blue  pill,  the  magneeinm  ftmftlgii.tn  oould  be  osed 
with  greater  advantage  than  that  made  with  sodium,  as  the 
latter  allows  the  mercury  to  resume  its  fluid  condition  ttHut 
ton  (jtiir'kiy  fur  ronvenience  of  thorough  mixinfr.     The  anial- 


BISMUTH.  399 

oedoie  oommonlj  adopted  is  to  take  10  parts  of  yellow  oxide 
of  msmajy  and  heat  it  with  oleio  aoid  till  dissolved,  and  then 
mike  up  the  total  weight  to  100  with  any  of  the  petroleum 
&ii)  and  designate  the  result  as  10  per  cent,  oleate  of  mercury. 
A  more  satis&otory  process  is  to  decompose  perohloride  of 
neicoiy  in  solution  in  hot  water  with  a  solution  of  oleate 
of  nda,  and  make  up  the  weight  of  the  precipitate  with 
potzoleimi  &ty  so  that  the  100  parts  of  product  may  contain 
10  of  peroxide  of  mercury.  A  good  working  f ormida  is  as 
Idlows: — 

Take  of — 

Perchloride  of  mercury  .       4  oz. 

Dry  oleate  of  aoda    .  .14  oz.,  or  q.s. 

Dinolve  separatelj^  in  hot  water,  mix  the  solutions,  collect 
the  precipitate  on  a  calico  strainer,  wash  with  water,  and,  after 
dnuning,  melt  the  precipitate  with  as  much  petroleum  fat  as 
loakes  up  the  weight  to  32  oz. 

The  red  and  yellow  oxides  of  mercury  are  identical  in 
®veiy  lespeot  except  their  state  of  division,  and  the  red  oxide 
IB  only  fit  for  making  ointments  when  it  is  so  well  powdered 
tt  to  approach  the  yellow  oxide  prepared  by  precipitation,  in 
its  colour  and  smoothness.  The  retention  of  the  old  red  pre- 
<9itate  is  a  consequence  of  habit  and  prejudice  rather  than 
i^Mson  or  experience,  and  might  be  discontinued  with  advan- 

Bismuth. 

The  compounds  of  bismuth  in  use  in  medicine  are  not 
Bmnerous,  and  probably  have  not  much  difference  in  thera- 
peutio  value.  The  white  bismuth,  which  is  now  officially  a 
>abiutrate,  but  which  formerly  was  either  a  subnitrate  or  an 
Qixydiloride,  is  probably  the  least  advantageous  of  the  basic 
OQQipoands  as  regards  physical  condition  or  chemical  con- 
"tukflj ;  it  is  always  heavy,  sometimes  granular,  or  minutely 
<>7Bbilline,  and  rather  difficult  to  retain  in  suspension  without 
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ooDBideralile  addition  of  gum.  The  official  oarboiiate  is  mi 
lighter,  and  in  bo  tar  more  convenient.  The  official  liqi 
of  bismuth  is  of  oootee  free  from  this  phyeioal  objection,  1 
has  an  unpleaBont  metAllio  taste.  It  has  been  felt  to  bi 
desideratam  to  have  a  bismuth  pieparation  smooth,  taeteli 
and  well  suspended.  The  French  have  snoh  xmder  the  na 
of  Quesneville's  Cream  of  Bismuth,  which  consists  of  fresh 
preoipitat«d  subnitrata  washed  but  not  dried,  and  mixed  i« 
syrup  of  gum.  English  nostrums  have  also  been  introdui 
under  the  name  of  Lao.  Bismuthi,  probably  prepared  u| 
similar  principles.  So  far  aa  my  experience  goes,  the  b 
bismuth  compoimds  for  this  preparation  are  the  oxjchlori 
or  the  hydrated  oxide,  either  of  which  makes  a  good,  mill; 
looking  liquor  when  rubbed  with  gum  and  water  in  th 
proportion  of  1  drachm  of  the  bismuth  compound,  2  dnchn 
of  mucilage  of  acacia,  and  water  to  make  1  oz.  It  is  bettei 
though  not  essential,  that  the  bismuth  precipitat«  be  used  ii 
its  undried  state.  Under  any  oiroumstanceB  a  partial  eebi 
denoe  takes  place,  but  the  supernatant  liquid  remains  vnlSkja 
appearance,  and  the  sediment  readily  shakes  up.  To  mib 
the  "  Lao.  Bismuthi  "  from  the  moist  precipitate,  I  os.  of  tb 
official  white  bismuth  may  be  dissolved  with  the  aid  of  hest  n 
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b  fltodjing  the  pharmaqy  of  iron  and  its  compounds,  the 
^'ufif  objects  to  be  attained  are  the  selection  of  such  com- 
poondg  as  possess  full  therapeutic  activity ;  they  should  also  be 
i>ttidily  obtainable  in  a  state  of  purity,  little  liable  to  change 
by  keeping,  and  should  include  such  iron  compounds  as  admit 
of  being  administered  in  mixture  with  any  other  drug  that 
niay  be  necessarily  given  at  the  same  time.  It  is  desirable  to 
bave  preparations  of  iron  suitable  for  giving  along  with 
aoida,  others  for  union  with  alkaline  salts.  At  other  times  it 
Jnaybe  desirable  to  give  iron  with  iodide  of  potassium,  or 
AQeiiioal  solutions ;  to  use  it  in  combination  with  astringent 
Blatters,  or  to  have  the  iron-preparation  itself  as  fi'ee  from 

^'iringent  properties  as  possible;  and  in  all  these  varying 

• 

^^^itnuQstanoes  something  may  be  done  towards  getting 
^^tisfaotory  results,  by  studying  and  classifying  the  iron 
oompoands  and  their  reactions.  There  appears  to  be  a  great 
^  of  speculation — ^groundless  speculation,  I  believe  I  might 
*V*-regarding  the  advantages  of  iron  in  one  form  or  other. 
^^  iron  probably  acts  much  in  the  same  manner,  and  pro- 
bably much  in  the  same  degree,  in  whatever  form  it  be  given, 
P^vided  it  is  soluble;  the  difference  observed  depending 
^V^  the  action  of  the  acid  or  other  body  which  imparts 
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iliibility,  and  the  other  Bubetanoes  whioh  may  be  odministAr^^^^ 

I  tlie  samp  timt?,     Tlie  storaaoh  is  a  great  levfllc-r;  attah 
aitates,  malafne,  or  tartrates  alike  yield  to  itsaction  ;  and  trSa© 
imu  in  combination  with  them  probably  acta  just  the  eaic^e 
whatever  the  organic  eompoimd  may  be. 

The  iron  pharmooeuticals  may  be  said  to  be  liable  to 
occidental  impurity,  but  not  to  adulteration,  the  cheapness  «f 
the  raw  material  being  a  protection  against  the  temptation,  io 
ivilful  admixture,  but  affording  no  safety  against  carelee8ne« 
of  manipulation.  The  official  processes  generally  provide 
Batisfactory  preooutions,  but  at  more  than  necessary  cost  of 
labour  or  material,  and  manufacturers  frequently  obtain 
equally  good  results  by  other  means.  The  granular  sulphate 
of  iron  is  cheap,  pure,  and  permanent.  Perohloride  of  iron 
in  solution  is  not  readily  prepared  of  an  equal  degree  of 
purity  by  the  official  process,  or  by  the  older  processes 
which  it  haa  supplanted ;  but  the  defects  which  occur 
either  in  that  made  according  to  the  official  formula  or  by 
dissolving  hydrated  peroxide  of  iron  in  hydrochloric  acid,  are 
not  of  such  kind  or  degree  as  to  affect  its  medicinal  valtiC. 
unless  it  is  contaminated  with  unusual  impurities,  or  is  defi- 
cient in  strength  through  carelessness  with  regard  to  tb* 
iiof  the  chemicals  used ;  but  if  so,  this  is  the  fanlt  <» 
|_the  jirooess. 

a.ces8  of  hydrochlor*'' 
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^ese  threo  preparations  may  be  oonsidered  to  stand  apart 

fa<^  all  the  other  preparations  of  iron  in  respect  to  their 

wfwiority  when  we  yiew  them  in  all  aspects — ^their  well- 

eetablished  therapeutic  value,  the  ease  and  certainty  of  their 

prepaiations,  their  permanence,  and  the  readiness  with  which 

tkey  meet  the  requirements  of  almost  every  combination  in 

^A  it  is  desirable  to  administer  iron — their  perfect  solu- 

'^flity,  and  consequent  ready  absorption  and  uniform  action. 

Peroxide  of  iron,  like  the  three  preceding,  is  readily  and 

cheaply  obtained  of  good  and  uniform  quality ;  but  however 

food  and  uniform  its  composition  may  be,  its  action  is  not  so 

i^Iiable  as  that  of  the  soluble  compounds  previously  spoken 

of.     The  condition  of  the  stomach  of  the  patient  will,  in  all 

probabilily,  materially  influence  the  activity  of  preparations 

of  this  class,  which  are  only  dissolved  in  the  presence  of  acid. 

It  lias  sometimes  been  administered  in  extravagant  doses;  but 

the  effects  obtained  are  not  proportionate   to  the  quantity 

given,  but  to  the  quantity  which  is  absorbed  into  the  circula- 

t^oxi,  and  this  in  turn  will  be  determined  more  by  the 

quantity  of  add  in  the  stomach  than  by  the  bulk  of  the 

^J^i^terial  taken ;  but  it  will  be  determined  also  to  some  extent 

^y   the  physical  condition  of  the  oxide.     If  it  is  overheated 

^^^<i  rend^ed  anhydrous,  it  is  almost  inert. 

Sacoharated  carbonate  of  iron  is  not  of  certain  composition, 
•'^licoretically,  it  might  be  expected  to  bo  uniform ;  but  though 
"^^  materials  used  are  so  cheap  as  to  put  it  beyond  any  temp- 
^Mion  to  prepare  it  otherwise  than  correctly,  it  is  reported  by 
tlxose  who  have  taken  samples  from  actual  use  to  be  very 
'^^^iriable.  It  probably  does  not  possess  any  therapeutic  supe- 
'^'Oxity  to  compensate  for  this  serious  defect. 

Itfistura  ferri  composita  may  be  regarded  as  superior  to  the 

^^ocharated  carbonate  of  iron  in  constancy  of  composition,  if 

^^pared  at  the  time  it  in  dispensed,  because  in  that  case  its 

^P^ality  as  sent  out  is  dependent  only  upon  the  quality  of  the 

"^phate  of  iron  and  carbonate  of  potash  used  in  its  propara- 

ftom ;  but  its  rapid  change  of  colour,  though  it  may  not  be 
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■eoompaiued  with  an  eqnal  dunge  in  medianal  Tslne,  - 
trooUe  to  the  ^taiuMOBt,  and  a  acmroe  of  imeadneeB  to 
padc^  from  the  impraNon  whidi  it  is  «ft  to  leave  that 
medicine  tpoSM  by  keeping,  or  that  the  new  supply  is  not  1 
nine  ms  the  old ;  but  these  little  ioconveniencee  are  as  notbi 
oompued  with  ita  superiority  in  affording  a  definito  Ac 
of  ahnoat  pure  caihonate  of  iioQ  in  soitable  oondition  J 
taking.  If  caihonate  of  iron  is  tiier^>entically  demanded,  tJ: 
appeaza  to  be  the  beat  fonn  yet  adopted  tor  ita  admimsbatio 
Iodide  of  iron,  iododing  the  pill  and  the  syrup,  josj  1 
daned  among  the  nnsatistaotory  preparations  wbidh  ka-'' 
given  trouble  to  phannacdsta  for  many  years  past,  and  do  H' 
appear  to  have  aooomplished  anything  commensurate  wit 
the  popularity  they  once  poseeseed.  They  were  introduce 
upon  theoretical  groonds.  The  idea  of  combining  the  ton 
action  of  iron  with  the  alterative  propettieB  of  an  iodic 
appeared  a  happy  thought ;  bet  experieooe  doee  not  seem  ' 
have  justified  the  great  expectations,  and  the  fashion  whi< 
prevailed  only  a  few  years  ago  is  now  yielding  before  t3 
newer  fashion  of  giving  iron  syrups  in  which  phoe[^ov 
and  ladic  adds  are  suj^KMed  to  develop  new  vittnes  in  tJ 
old  base. 
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Looking  over  the  long  list  of  iron  preparations  which  have 
en  introduoed  into  practice  on  the  authority  of  some 
flnential  name,  and  in  many  cases  also  made  official  by  one 

other  of  the  British  or  foreign  Pharmacopoeias,  we  fail  to 
fteot  any  general  principle  which  has  guided  their  introduc- 
>n.  Comparing  those  which  have  been  discarded  with  those 
[lich  have  supplanted  them  in  the  official  list,  the  change  is 
mmonly  for  the  better  as  regards  uniformity  of  quality 

permanence ;  but  this  cannot  be  said  to  be  characteristic 

the  many  new  claimants  for  popularity,  which  have  not 
en,  and  I  hope  will  not  be,  admitted  into  the  Pharma- 
poeia. 

We  must  next  consider  in  what  way  a  few  of  those  which 
kve  acquired  a  lasting  reputation  may  in  practice  be  com- 
ned  with  other  drugs  without  involving  deterioration  or  any 
>jectionable  decomposition,  and,  at  the  same  time,  allowing 
1  the  latitude  which  a  prescriber  may  desire  in  the  associa- 
JR  of  other  therapeutic  actions  with  the  tonic  effect  of  iron, 
his  will  necessarily  include  some  consideration  of  what  are 
•mmonly  denominated  the  incompatibles  of  the  iron  salts. 
Te  every  now  and  then  hear  mixtures  spoken  of  as  unchemical 
hen  there  is  no  just  ground  for  that  imputation.  It  does 
)t  foUow  that  a  mixture  is  unchemical,  or  that  its  ingre- 
ents  are  incompatible  when  a  decomposition  takes  place 
nongst  them,  imless  the  decomposition  has  been  overlooked 
r  the  prescriber,  and  results  in  a  detraction  from  the  efficacy 

the  mixture,  or  the  development  of  some  unwished-f or  pro- 
nrty.  Some  of  the  text-books  say  that  vegetable  astringents 
e  incompatible  with  the  iron  salts,  no  doubt  because  they 
xKluce  with  them  a  black,  unpleasant-looking  precipitate ; 
it  it  may  be  that  the  inky-looking  mixture  is  just  as  valu- 
)le  as  if  no  change  of  appearance  had  taken  place;  the 
nnate  of  iron  being  advocated  by  Benedetti  as  a  chalybeate 
peoially  suited  to  chlorosis.  The  alkaline  carbonates  are 
BO  enumerated  among  the  incompatibles  of  the  sulphate  and 
achloride  of  iron,  but  the  compound  iron  mixture  of  the 
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FbarmooopoDia  is  strictly  chemical,  and  oontAins  these  uMaLi^ 
inpompatibles  ;   and  if  wo  find  tinoture  of  iron  and  aroma-tJc 
spirit  of  ammonia  prescribed  together,  it  could  only  be  r*" 
garded  as  imsatiafactory  if  the  detx)nipoaitioQ  had  been  ov^'* 
looked  by  the  presoriber,  a  point  which  it  is  often  difficult  f  «jr 
the  dispenser  to  determine ;  the  only  cases  in  which  it    »* 
desirable  for  the  dispenser  to  question  the  oorrectnesa  of  tb»e 
prescription  are  where  one  ingredient  unmistakably  defeats  ±i« 
object  of  another,  or  developea  some  souroe  of  danger.    IhflV« 
seen  syrup  of  iodide  of  iron  prescribed  in  conjunction  witi 
on  alkaline  carbonate,  and,  though  I  had  no  hesttation  in  con- 
cluding that  it  was  an  ovenight,  I  also  hod  no  hesitation  in 
dispensing  the  mixture  as  it  was  prescribed  ;  the  action  would 
not   be  dangerous,  and,  indued,  would   probably   be  mutsb 
the   same   as  if  no   deoompositioa   had    taken    place;  bat 
when  we  find  perohloride   of  iron  prescribed  together  with 
iodide  of  potassium,  the  ease  is  more  serious — a  decomposition 
ensuoB  liberating  iodine,  the  effect  of  which,  even  in  small 
doses,  is  not  to  be  trifled  with.     In  one  case  which  I  ba*^ 
mot  with    the  decomposition  had  been  overlooked  by  the 
prescriber ;  in  another  instance  the  change  was  understood,  and 
the  effect  of  the  liberated  iodine  desiderated.     Keeping  tbew 
ciroionstanoes  before  us,  it  appears  to  be  the  duty  of  the  phar- 
macist to  dispense  as  prescribed  all  mixtures  in  which  iW> 
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A  to  illustrate  the  application  of  these  facts,  I  have  hero  a 
m  of  mixtures : — 

No.  1. 
&   Ferrisulph., 

Acid,  tannic.  .  .  .  ua  gr.  x. 

Aqiue         .....        Sv. 

M. 

Divide  into  fourphials^  A,  B,  C,  and  D. 

&.  has  received  no  addition,  and  you  perceive  the  usual  inky 
posii 

B  contains  10  drops  of  dilute  sulphuric  acid,  which  has 
disBolved  the  precipitate,  leaving  the  solution  almost  colour- 
s  and  dear,  in  consequence  of  the  precipitation  not  taking 
M  in  the  presence  of  a  small  excess  of  a  powerful  acid. 
3  has  a  similar  condition  imparted  by  the  addition  of  10 
ps  of  sulphurous  acid,  which  acts  as  a  reducing  agent ;  the 
l>hate,  which  is  entirely  free  from  peroxide,  yielding  no 
^pitate  with  tannic  acid,  as  may  be  shown  by  the  power 
cilphuretted  hydrogen  or  metallic  iron  to  produce  a  similar 
»lourization.  The  addition  of  an  alkaline  salt  to  a  solution 
I  decolourized  causes  a  dirty  pink  precipitate;  exposure 
ixe  air,  by  which  oxidation  takes  place,  causes  a  purple 
k  coloration ;  consequently,  this  is  not  so  satisfactory  a 
e  of  preventing  the  colour  as  the  use  of  a  little  free 
buric  add,  an  addition  which  would  rarely  be  objection- 

when  iron  and  astringent  remedies  were  required. 

contains  three  grains  of  sulphite  of  soda  as  an  addition, 
li  has  increased  the  black  or  pinkish-black  precipitate, 
onsequence  of  the  soda  taking  the  sulphuric  acid  and 
Jig  the  iron  in  combination  mth  a  feebler  acid,  not 
ble  of  withstanding  the  precipitating  power  of  the 
in. 

No.  2. 

Bi    Tinct.  ferri  perchlor.  .  .  .       388. 

Acid,  tannic.  .  .  .  .       gr.  x. 

Aquae,  ad    .  .  .  .  •        5ij* 

M. 

Divide  into  two  phials,  A  and  B. 
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A,  having  received  no  addition,  oontoiiu  a  Uaok  precij»tat«, 
the  dear  portion  also  being  purple-blac^ 

B,  which  has  been  rendered  freely  aoid  ^rith  half  a  dnHdun 
of  diluted  hydrochloric  aoid,  is  olive-green,  and  contains  no  < 
deposit. 

Frcnn  theae  leactiotiB  I  think  we  may  oondnde  that,  if  Hki 
medicallj/  desirable  to  administer  iion  with  vegetaUe  astrii*:: 
gents,  they  may  be  regarded  as  ohemioally  and  phanaaoeat^ 
cally  compatible  in  the  presence  of  a  little  free  mineral  sod.^ 

In  aotnal  prattioe  we  more  frequently  find  that  the  tEtii^-M 
geDt  matter  is  incidental  rafiher  than  an  ess^ttial  constito^Eal 
of  the  mixtnie,  and  is  present  in  comparatively  Bmatl  -popPMy 
tion.  Infufflon  of  gentian  or  of  roses,  tincture  of  oardamisnj 
or  of  orange  peel,  being  among  the  most  frequent  souron  of 
the  astringent  priuraple,  the  blackening  whloh  takes  plaw  'Ui 
couseqnence  of  tlieir  presence  is,  under  any  cirouinstaaoeB,  loss 
offensive  than  in  the  neutral  mixtures  described  above. 

The  series  of  phials  marked  2  C,  2  D,  2  E,  2  F,  abow 
the  behaviour  of  compound  tincture  of  caidamoms  in  mc^ 
mixtuies. 


R     Ferri  sulph. 
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if  the  four.     With  the  perohloride,  the  colour,  which  is  at 
irat  greenish-black,  becomes  brown  in  the  course  of  a  day  or 

The  next  requirement  is  to  provide  suitable  forms  for  the 
idministration  of  iron  in  company  with  alkalies  or  alkaline 
lalts.  In  the  chemical  handbooks  it  is  stated  that  alkalies 
Bil  to  precipitate  iron  in  the  presence  of  fixed  organic  sub- 
(taneee,  such  as  sugar  or  tartaric  acid.  This  indicates  the 
principle  upon  which  our  present  object  is  to  be  attained,  but 
t  is  necessary  in  the  first  place  to  note  that  in  medicine  and 
phaimaey  carbonates  of  soda  or  potash  are  commonly  spoken 
)f  as  alkalies,  but  in  chemical  language  the  term  alkali  is 
restricted  to  the  hydrates  uncombined  with  carbonic  or  any 
)ther  add;  and  also  to  note  that  the  completeness  of  the 
iction  must  of  necessity  depend  upon  the  proportion  which 
lubsists  between  the  three  substances — the  iron  salt,  the 
organic  matter,  and  the  alkali. 

With  a  given  quantity  of  iron  salt,  one  proportion  of 
sugar  will  completely  prevent  its  precipitation,  while  a 
smaller  proportion  will  only  prevent  its  being  completely 
precipitated. 

When  it  is  desired  to  prescribe  an  iron  salt  with  an  alka- 
ine  carbonate,  the  c€urbonate  of  iron,  in  the  form  of  compound 
iron  mixture,  and  the  citrate  of  iron  and  ammonia,  are  quite 
ippropriate,  and  probably  leave  nothing  to  be  desired ;  but 
IS  we  meet  with  cases  such  as  those  previously  alluded  to,  we 
nay  advantageously  give  them  a  passing  comment. 

In  the  prescription  where  tincture  of  perchloride  of  iron 
VBs  ordered  along  with  aromatic  spirit  of  ammonia,  a  com- 
)aratively  elegant  mixture  might  have  been  produced  if  a 
ittle  syrup  had  been  added.     Thus — 

No.  3. 

ft    Tinct.  ferri  perchlor.  Sss. 

Syr.  aimpl.  .  .  3U* 

Aquae         .....  ^. 

Misce  et  adde 

Spir.  aminon.  ar.    .  .  Sss* 
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This,  you  -will  observe  by  the  sample  on  the  table,  ret****^ 
most  of  the  iron  in  Bolntion.  It  -would  have  retuned  ^ 
if  ammonia  and  not  its  carbonate  had  been  added ;  and  ^ 
would  have  retained  noia,  or  next  to  none,  if  the  aromit^-' 
spirit  of  anunonia  had  been  mixed  with  the  tinctore  of  iioxi 
before  the  addition  of  the  syrop,  as  is  exemplified  in  Qi'S 
bottle  marked  No.  3  B,  which  contains  the  same  ingiedioil^s 
mixed  in  a  different  Older.  In  this  case  almost  the  whole  oS. 
the  iron  has  gone  down  as  peroxide,  the  supernatant  liquor 
being  colourless. 

In  the  bottle  marked  No.  4  there  is  the  following  miac- 
tore: — 

No.  4. 

ft    Tinct.  ferri  percbbr.  .  .  .        5n- 

S^r.  umpl.  ....       3U- 

Aquc,  ad   .  .  .       S). 


Pottus.  biorb. 


And  in  No.  4  B  there  is  tiie  same  mixture,  sahetitDlin; 
3  draohms  of  solution  of  potash  for  the  30  grains  of  ^ssbx- 
bonate.  In  this  ease  you  will  observe  the  sugar  retaini  tfaa 
iron  in  solution  in  the  presence  of  oaustio  alkali,  but  not  in 
the  presence  of  tho  bicarbonate. 
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No.  4  D. 

&    Tinct.  tern  perchlor.  .        ni  xv. 

liq.  ammon.  aoet  .  .  •        SU* 

Aquae,  ad    .....       3g. 

K. 

^e  perohloride  of  iron  is  converted  into  peraoetate,  as  is 
lent  from  the  lioh  deep  colour  developed ;  the  diuretic 
on  of  the  acetate  of  ammonia  is  diminished  by  the  con- 
ion  of  a  portion  of  it  into  chloride  of  ammonia. 
^  Ko.  5  we  illustrate  the  behaviour  of  the  proto-salt  under 
lar  oircumstances,  the  mixture  being  as  foUows : — 

No.  6. 

ft    Ferri  sulph.  .  .  •  gr*  viij. 

Syr.  siinpl.  .        '  .  Sss* 

Aqiue         .....  58S. 

Potass,  bicarb.  .       gr.  xz. 

M. 

i  IQ  No.  5  B  the  same  ingi*edients  occur  with  2  drachms 
>lution  of  potash  in  the  place  of  20  grains  of  bicarbonate. 
he  former  is  an  unpleasant-looking  puddle,  the  latter  a 
1  green  solution  almost  free  from  sediment ;  it  gradually 
i^  darker  by  oxidation,  eventually  becoming  a  clear  dark 
rn  liquor. 

No.  6  C. 
ft    Syr.  ferri  iodid.      .  .       3J. 

Aquse         .....       3vss. 

Liq.  potassae  ....       SiJBs. 

M. 

bis  is  designed  to  show  that  the  mixture,  which  I  before 
tibed  as  having  an  unpleasant  appearance  from  bicar- 
tte  of  potash  being  ordered  along  with  syrup  of  iodide  of 
I  might  have  claimed  a  place  amongst  the  preparations  of 
mi  pharmacy  by  the  simple  substitution  of  an  equivalent 
iustic  potash  in  place  of  the  bicarbonate.  It  thus  forms 
rk  green  mixture  free  from  sediment,  and  rather  pretty 
ppearance. 
:  is  perhaps  self-evident  that  when  iron  is  to  be  used  with 
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oxidizing  agents,  it  Bhould  be  id  the  peroxidized  oonditic^n 
The  four  following  fonuulee  Ulustiate  that  propoeitioii : — 


a    Tinct.  ferri  perchlor. 

PotosHK  chlontiB  . 

AquiB         .... 
M. 

3«. 
3ai. 

.    su- 

No.  7. 

ft    Ferri  SQlpb. 

Potuoe  chloratis  . 

Aqu«         .            .            .            . 
M. 

gr. 
3k. 

3ij. 

No.  8. 

B    Ferri  sulph. 

Add.  nitr.  hjdrochbr.  dil. 

Aqiue         .... 
M. 

.       gr.  : 

a. 

.        Si. 

No.  9. 

ft    Ferri  lulph. 
Acid.  nitr.  dil. 
Aqii*         .... 

■        gr- 

.      3)- 

5i- 

In  No.  6  there  is  do  evident  change;  poeeibly  there  may^  ^ 
a  partial  deoomposition,  but  not  a  totAl  iiit«rohange  of  afjia 
and  bases,  for  when  a  hot  saturated  solution  of  ohlorata   *" 
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No.  11. 


B^   Tinct.  ferri  perchlor.  •  •          .  3]. 

Potassii  bromidi    .  .  .  3j. 

Aquie,  ad   .  .  .           •  SJ- 
K. 

No.  12. 
ft    Ferri  et  ammonii  citr.  .  5s8. 

Potassii  iodidi  38s. 

Aquse,  ad   .  •       Sj* 

M. 

lej  ore  all  mixtures  which  have  occurred  in  actual  dis- 
Jxgy  the  first  being  of  a  rather  dangerous  character. 
le  iron  yields  up  its  one  and  a  half  equivalents  of  chlorine 
vour  of  one  equivalent  of  iodine  which  it  takes  from  one 
T'alent  of  iodide  of  potassium.  There  is  thus  half  an 
T'alent  of  chlorine  set  free,  which  in  turn  combines  with 
dah  portion  of  potassium,  setting  free  iodine,  neither  the 
nor  the  potassium  having  the  power  of  combining  with 
e  than  a  single  equivalent  of  iodine.  Before  the  ingre- 
Ab  were  mixed,  there  was  neither  free  chlorine  nor  iodine, 
none  of  them  could  be  considered  dangerous ;  after  they 
mixed  iodine  is  set  free,  and  danger  is  developed.  The 
i  red-brown  colour  and  characteristic  odour  may  be 
urded  as  sufficient  evidence  of  the  free  iodine,  the  presence 
rhioh  may  be  made  still  more  clear  by  agitating  a  little 
lie  mixture  with  sulphide  of  carbon,  which  takes  the 
ae  from  the  aqueous  solution,  and  acquires  a  beautiful 
4.  colour,  like  the  vapour  of  iodine. 
.  medical  friend,  who  had  been  made  aware  of  this  decom- 
don  in  the  case  of  iodide  of  potassium,  recently  asked  me 
e  would  be  safe  in  prescribing  bromide  of  potassium  in 
m  with  perchloride  of  iron.  I  replied  in  the  affirmative, 
Idng  to  the  fact  that  iron  is  capable  of  forming  a  sesqui- 
nide,  and  the  mixture  was  made  similar  to  No.  11.  The 
dderable  increase  in  the  depth  of  colour  which  took  place 
tdding  the  bromide  (which  was  added  last)  so  far  shook 
confidence  in  my  previously  expressed  opinion,  that  I 
ight  it  desirable  to  test  the  mixture  with  sulphide  of 
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carbon ;  but,  as  yoa  see  by  the  mixture  I  now  make,  thel*  " 
no  free  bromme,  or  the  sulpMde  would  have  beoome  wloii'^ 
yeUow. 

We  also  obseire  that  the  sulphide  subndee  to  the  bott'im 
of  the  mixture  No.  12  without  becoming  tinted,  from  viafi^ 
we  lefuii  that  citrate  of  iron  and  ammonia  affoida  ns  ft 
suitable  form  for  the  administration  of  iron  in  oonneclion 
with  iodide  of  potassium. 

No8.  13,  14,  and  15  exemplify  the  administration  of  iron 
Bolts  with  orsenio. 

No.  13. 
B    Tinct.  fori  perchlor.         .  .  .       5ss. 

Liq.  anenid  hjdmchlor.    .  gtt  it. 

Aquas         .....       5j, 
U. 

No.  14. 
K    Tinct  ferri  percblor.  .  5b*. 

Liq.  anenicAlu  .       gtt  x*. 

AquK        .....       Si- 
H. 

No.  15. 

B    Feni  et  amraon.  dtr.  .  gr.  t. 

Liq.  ftneiiic4lis      ....  gtt  t. 

Aqiue         .....  ^. 


The  British  Fharmacopaiia  arseniate  of  iron  oontuna  too 
little  iron  in  a  dose  to  be  considered  possessed  of  ohaljlM*^ 
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{oimng  of  the  required  product,  rather  than  such  f ormuloo 
u  are  tuo  complicated  or  tedious  to  he  thus  used,  and  so 
mTolve  the  making  of  an  article  which  deteriorates  hy 
keeping;  thus,  if  carhonate  of  iron  he  required,  the  "  mist, 
fern  oomp."  is  to  he  preferred  to  ferri  carhonas  saccharata. 
That  the  old,  simple,  well-tried,  and  permanent  prepara- 
tions of  iron,  if  judiciously  managed,  are  capahle  of  meeting 
the  requirements  of  very  diverse  circumstances. 

That  if  the  physician  and  the  chemist  consult  together,  any 

difficulties  of  prescribing  and  dispensing  are  easily  overcome ; 

•nd  that  true  progress  in  the  pharmacy  of  iron  will  be  best 

promoted  by  the  physician  pointing  out  what  objections  he 

^ds  in  any  of  the  established  preparations,  and  indicating 

^hat  desiderata  are  to  be  sought  in  the  devising  of  new  forms, 

*od  by  his  refusing  to  countenance  preparations  which  are 

'otpoduced  without  good  evidence  of  their  at  least  seeking  to 

^^(ain  these  objects ;  and  the  pharmacist's  duty  in  this  respect 

^  to  oonfine  his  attention  to  the  chemistry  and  pharmacy  of 

tte  subject  in  endeavouring  to  accomplish  those  objects  which 

Medical  knowledge  has  shown  to  be  desirable. 

Such  division  of  labour,  and  such  harmonious  working 
hetw^een  the  members  of  our  calling  and  the  members  of  the 
^''^^oal  profession,  cannot  fail  to  be  among  the  first-fruits  of 
that  liigher  pharmaceutical  education  which  it  has  long  been 
^y  habit  to  inculcate,  and  my  desire  to  promote. 
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B.F.  Btrengtiu. 


AddUnnio 
White  biannth. 

(With  orb, 
CatMbn    . 
Bednoed  iron 


}  gruD    '    Hoiphiii  hydrocU.   .        .   ^  gi^ 
3  ffTUnB       Horph.  and  ipecac.  .  j,  and  ^  gi^ 

1  grain     '   PotMh  chlorate.  .    5  gim 

^  gimin     I   Boda  Inoarbonste  G  gn^ 

The  pharmaoopceial  dose  is  in  bU  cBsee  1  to  6  loEenges,  b 
tliie  muBt  be  regarded  as  a  rough  statement  only.  The  b. 
Tftotage  of  this  form  of  administering  remedies  is  t^e  tadU.' 
it  affords  for  small,  frequently-repeated  doses.  The  da 
would  be  more  oonveiiientlj  fixed  in  relation  to  the  numV 
it  is  desirable  to  take  in  the  oourae  of  twenty-four  hons 
Thus,  for  the  morphia  lozenges  it  would  be  more  appropii^- 
to  instruct  a  patient  to  take  one  or  two  at  a  time,  not  mo-: 
than  twelve  in  twenty-four  hours.  The  local  action  is  thus  m> 
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le  fullowing'  table  giyes  the  Throat  Hospital  lozenges  and  pastils  with 
■trengths,  doses,  and  actions : — 


Name. 


^-  add.  benzoici 


tf     carbolici 
„     tannic! 
aconiti 

alihieae 
ammon.  chlur. 

boracis 


catechu 
cnbebes 
gnaiaci 


hcmatozyli. 
kino 

kramerice 


lactncn 

potass.  ohloratiB  . 


>> 


citratis 


,,    tartratis ) 
acidee  f 
pyiethri 
aedatiyi 

B^  aoidi  boradci 


»♦ 


carbolici 


ammon.  chloridi . 
bismuthi 

bismuth!  et . 
potass,  chlor.    . 

iodofonni   . 


Mark. 


B.A. 


C.A. 

T. 

A.C. 


M.A. 
B.O. 

C.T. 

C.B. 

G. 


L.W. 
K. 

R. 


L. 
P. 

C.P. 

T.P. 

P.Y. 
S. 


Strength. 


1  gr. 

f  mm. 

tinct. 

3gr. 


2gr. 
2gr. 


2gr. 
2gr. 

3gr. 


Sgr. 


3gr. 
3gr. 
Igr. 

tV  fin*. 

ext.  opii 
2gr. 

2grr. 
3gr. 


8gr. 
2grr. 


Igr. 


ILoienge 
every 

4  houTH 


4  hour8 

3     „ 
4  or 
Incur 
^  hour 

3  hours 

3  or 

4  hours 


Use. 


3 


»» 


»» 


>> 


3      n 

3    „ 


»» 


1  hour 
3  hours 


3     „ 


3 


>> 


»» 


>» 


it 
1  hour 


2  or 
3  hours 

1  to 
2  hours 


3    „ 


Voice  lozenge,  and  valuable 
stimulant  in  nervo-inus- 
cular  weakness  of  throat. 

Antiseptic  and  stimulant 

Strongly  astringent. 

In  tonsillitis  and  febrile 
affections  of  the  throat 

ElmoUient. 

In  congestion  of  phaiynx 
and  larynx. 

liildly  detergent ;  useful 
in  thrush  and  muscular 
weakness  of  the  throat. 

Astringent ;  less  powerful 
than  tannin. 

To  diminish  ezcestdve  se- 
cretion. 

Specific  for  crescent  inflam- 
mation of  tonsils,  useful 
in  acute  and  sub-acute  in- 
flammation of  the  throat. 

liildly  astringent. 

Astringent ;  rather  less 
powerful  than  krameria. 

Very  useful  astringent ; 
does  not  disagree  with 
the  stomach  or  cause  con- 
stipation. 

Soothing ;  mildly  sedative. 

Stimulant  and  antiseptic 
for  thrush  and  aphthous 
ulceration. 

Topical  sialog^guc. 

Topical  sialogogue. 

Very  valuable  sialogogue. 

Sedative  for  irritability  or 
pain. 

In  aphthous  affections  of 
the  mouth  and  throat. 

Antiseptic  and  stimulant. 

In  chronic  pharyngeal 
catarrh. 

In  congestion  of  the 
pharynx  with  insuffi- 
cient secretion. 

In  granular  pharyngitis 
with  follicular  ulceration 
of  the  tonsils,  and  in 
aphthffi  of  the  mouth. 

In  clironic  pharyngitis  and 
syphilitic  eruptions  of  the 
tong^e,mouth,andtbroat 


*^'^9tioms  for  Use. — Allow  the  lozenge  or  pastil  to  dissolve  passively  in 
^outh,  aokd  fluids  should  not  be  taken  for  a  short  time  afterwards. 

27 


APPENDIX   II. 


PHARMACEUTICAL   SPECIFIC  GRAVITIES. 


The    following   table   indieatefl   the   specific     gravities   cz>l 
rariouB  pharmaoeuticalB  as  defined  in  the  B.P. : — 


Aoetum                           1017  k 

lOIS 

Liquor  calcia  miochsretna 

Il»-fil 

Aoidum  ftcctiuom     . 

IDU 

„       chlori   .          .         . 

1»«M 

„            „        dilutom 

1006 

,.       feiri  perchlor.  fort. 

K-aP 

tclsci^ 

10B3 

„        „     pernitratiii  . 

nor 

1066 

]i-4i 

IIGO 

„      hjdiirjr.  nitr.  adi. 

•!i-*( 

dilatais 

1052 

I2»M 

„      hjirwyaniouiu  dil. 

997 

potassK 

10^1 

..      nitriPum     . 

1420 

.,      godm    .        .        . 

H>«T 

dilntiun 

1101 

„     eUoraljp 

1I03 

..        nitr.  )>7<tn>chi.  dil. 

1074 

Oleum  HJnupia 

ll»l* 

1080 

Oiymel  scillip 

lJ-2« 

,.       ,«lphuricum         . 

1S13 

PhosphoruB 

i:7« 

onimAt. 

on 

Spiritiu  stheria  nitroM    . 

s-«* 

^1 

TABLE  OF  SPECIFIC  QRATITIES  OF  TINCTURES. 

le  colamn  headed  "  Method  "  indioates  by  the  lettera  M, 
*«^on ;  P,  PharmacoptRia,  and  8,  Stoddart's  method  as 
filed  in  the  Pharmaccidical  Journal  of  September  14, 
•-     The  other  oolumna  suffioieatly  explain  themselves. 


IP 


PHARMACRCTiCAL  SPBCtFlC   GRATITIBS. 


-    I       S| 

i     111 


1^' 


12 

'nnet.  colob.  aem.  . 

P 

M'68    < 

•92Cl 

9284 

5-34 

iS 

S 

5*-68 

-920  ' 

9305 

6'S6 

*t 

",      fonii" . 

u 

64 '68 

-920  1 

9260 

6-6S    ; 

46 

p 

M'S8 

-920 

9280 

6-U    1 

48 

s 

64-08 

-920 

9286 

6-46    ' 

47 

;|      or^    ! 

M 

ai-87 

-920 

9269 

10-99    : 

ta 

P 

21-S7 

■92f>  ' 

9281 

l5-0» 

49 

8 

2is: 

■9^0  1 

0312 

H 

;;      oo'bebt^ 

H 

fi4'68     ■ 

8I4S 

10-10   1 

il 

P 

5(88 

-838 

S464 

10-64 

fiS 

S 

64-68 

-838 

8460 

10-66 

u 

;;  ffi^uiu  \ 

If 

.14-68 

-920 

9376 

8-98 

M 

P 

S4-68 

■920 

9372 

8-42 

65 

s 

64-68 

■920 

9389 

8-36 

&a 

"      ergrt. 

H 

109-87 

-930 

9367 

16-44 

67 

P 

109-37 

■9.i0 

9366 

16-2T 

6B 

8 

109-37 

-920 

9366 

IS-SS 

H 

!!    K<ji«  ■ 

M 

64-68 

-920 

S668 

41-74 

SO 

P 

64-68 

-920 

9632 

B6-11 

SI 

S 

fil-6S 

-920 

9606 

M-91 

«a 

1,     gent.  CO.     . 

M 

60-16 

-Sio 

J430 

23-76 

M 

P 

60-16 

■B20 

9436 

25-79 

04 

S 

60-15 

■320 

9438 

25-86 

U 

;:     hyoiiT- 

M 

64-68 

-620 

9290 

16-30 

« 

P 

54-68 

-920 

9320 

24-61 

ST 

S 

64-68 

-920 

9323 

24-97 

S8 

,.      jalapn 

u 

64-63 

-920 

9323 

18-20 

69 

p 

64-68 

■920 

9324 

18-24 

70 

s 

64-68 

-9J0 

9382 

18-24 

71 

"     krllawr. 

u 

64-68 
6.1-fis 

■920 

-.■If,  ■ 

9340 

y:i:i 

17-56 

17-S3    1 

^1 

TIKCrURKS. 
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Xune. 


• 


00* 


i 

OQtS 


!  lllnct.  rhei 

S 

6016      ; 

•920 

•9386 

1     >f 

lahinflR. 

M 

64-68 

•9-20 

'9890 

If 

tt     • 

P 

64-68 

'920 

'9891 

i> 

It     • 

8 

64-68     , 

'920 

'9896 

»» 

Boill»  . 

M 

64-68     > 

'920 

'9616 

u 

tt 

P 

64-68 

•920 

•9571 

It 

ti 

S 

64-68 

'920 

•9680 

1    l> 

8eneg» 

M 

64-68 

•920 

•9361 

M 

tt 

P 

54-68     ; 

•920 

-9353 

l> 

t» 

S 

64-68     ! 

920 

'9356 

>t 

senneB  . 

M 

120-31 

•920 

'9616 

»l 

tt       • 

P 

120-31 

•920 

'9603 

»> 

It 

S 

120-31 

•920 

'9670 

» 

fierpent. 

M 

64-68 

•920 

'9233 

>> 

tt 

P 

64-68 

•920 

9239 

» 

tt 

S 

64-68 

•920 

'9241 

»> 

M 

64-68 

•920 

•9317 

>» 

»t            • 

P 

64-68 

920 

•9318 

»» 

It 

S 

64-68 

•920 

9318 

)) 

sombul 

M 

64-68 

•920 

9246 

a 

tt 

P 

54-68 

9-20 

9248 

f> 

•t 

S 

64-68 

920 

•9243 

>» 

yalerian 

M 

54-68 

•920 

9205 

If 

It 

P 

64-68 

•920 

9215 

)« 

tt 

S 

64-68 

•920 

•9250 

»» 

yaler.  oo. 

M 

64-68 

870 

9000 

It 

tt 

S 

61-68 

•870 

•9064 

It 

yerat.  virid. 

K 

87-60 

•838 

•8524 

It 

it 

P 

87-50 

•838 

•8527 

It 

tt 

S 

87-60 

•838 

•8624 

It 

zingiber. 

M 

64-68 

•8:s8 

•8425 

■    It 

ti 

P 

64-68 

•838 

•8420 

t« 

It 

8 

64-68 

•838 

•8428 

It 

zingib.  fort. 

P 

218-75 

•838 

•8630 

*f 

t»        • 

8 

218-76 

•838  1 

•8533 

Vin.  oolohioi  . 

M 

87-60 

•988  1     1 

•0033 

It 

It 

8 

87-50     1 

•988  i     1 

•0050 

It 

ipecac.    . 

M 

21-87 

•988 

•9946 

It 

It 

8 

21-87 

988 

•9970 

It 

rhei 

M 

36-81 

988  ;     V 

•0176 

It 

tt 

S 

35-81 

988        !• 

0212 

It 

xericum 

•  •  • 

•  •  • 

988 

•  •  • 

29 
12 
12 
12 
43 
48 
48 
18 
18 
18 
41 
40 
40 
6 
6 
6 
2 
2 
2 
16 
16 
15 
6 
6 
6 
6 
6 
11 
12 
13 
2 
2 
2 
9 
9 
♦38 
39 
26 
26 
38 
41 
16 


-01 

48^ 

-94 

23- 

•81 

23^ 

-87 

23- 

-02 

78^ 

-72 

89^ 

-80 

89- 

•05 

33- 

•28 

33- 

-26 

33- 

•47 

34^ 

•41 

83^ 

•65 

83^ 

•00 

10- 

•67 

12- 

•67 

12- 

•86 

6- 

•89 

6- 

•89 

6- 

•26 

29- 

•48 

80- 

-70 

28- 

-10 

9- 

-10 

IV 

-30 

u- 

•03 

9- 

•16 

11- 

•66 

13^ 

•72 

14- 

•90 

15- 

•17 

3- 

•18 

3- 

•21 

4- 

•09 

4- 

•14 

4- 

•04 

24- 

•10 

26- 

•16 

42- 

•95 

45- 

•62 

60- 

•65 

68- 

•95 

•  •  % 

These  determinatioiis  include  the  total  contents  per  ouDce  of  the  wine. 
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Mr.  Unmey  gives  tlie  following  table  of  specific  gravities 
which  he  obtained  in  liquors  prepared  bj  himaelf  aooording 
to  B.P.  iastruotionB,  which  yielded  him  reenlts  differing 
from  those  officially  indicated : — 


cent 

) 

I-OIO 

1100 

Liq.  bimuthi      . 

1122 

„   calcUchlomte     . 

1-036 

„    (cm  percblor.  fort 

1-338 

„    liydrsrp.  nitr.  »cidu» 

2-2*6 

1-260 

„    <K>d«  chloraUe     . 

1103 

Sjr.  fern  iodidi  . 

1-385 

„   mori     . 

1-330 

„   papaveri.     .        . 

1320 
1-310 

0-B92 

A  farther  note  of  these  specific  gravities  and  the  strengthK^C^  ~1» 
of  the  liquors  will  be  found  in  the  Phariitaceutieal  Jovnu--^:^^/, 
Novemljer,  1872.  In  llie  same  pai>or  Mr.  Umney  givw  tli*:il? 
following  table  of  specifio  gravities  of  liquon,  of  wfaic^c^wi 
deneities  have  not  been  officially  defined: — 


Aoct.  acillip  . 

Eitr.  filicia  liqaiduiD 


1'038    I    3piritii<  ariDOrar^s  coo^- 
1-000  „      DMnphone 

I-022   I    Syrupu*  aurontii  . 


APPENDIX    III. 


LEMENT8  WITH  THEIR  SYMBOLS  AND  ATOMIC  WEIGHTS. 


Name. 

1 

SymboL 

Atomic  Weight. 

Combining 
capacity 

Old.                   New. 

Aluminium. 

Al. 

13-7 

27-4 

4 

Antimony   . 

Sb. 

64-6 

122-0 

6 

Arsenic 

As. 

37-7 

750 

5 

Barium 

Ba. 

68-7 

137-0 

2 

Bismuth 

Bi. 

213-0 

210-0 

5 

Boron . 

B. 

110 

110 

3 

Bromine 

Br. 

"      78-4 

80-0 

1 

Cadmium 

Cd. 

66-0 

1120 

2 

Ca^um 

Cs. 

•  •  • 

1330 

I 

Calcium 

Ca. 

20-0 

40-0 

2 

Carbon 

C. 

6-0 

120 

4 

Cerium 

Ce. 

460 

920 

4 

Chlorine 

CI. 

35-6         '        3o-6 

1 

Chromium  . 

Cr. 

280                 62-2 

6 

Cobalt. 

Co. 

29-6 

68-8 

4 

Niobium,  or ) 
Columbiimi  / 

Nb. 

I8o-0 

94-0 

5 

Copper 
Didymium  . 

Cu. 

32-0                 68-4 

2 

i     g^- 

960 

2 

Erbium 

Eb. 

;       112-6 

2 

Fluorine 

F. 

190                 190 

I 

Glucinum    . 

1        Gl. 

9-4 

2 

Gold    . 

Au. 

1990               1970 

3 

Hydrogen   . 

H. 

10 

10 

1 

Indium 

In. 

*  •  • 

1980 

4 

Iodine . 

I. 

127-0 

127-0         ! 

1 

Iridium 

It. 

990               1980 

4 

Iron 

Fe. 

28-0         :         660 

6 

Lanthanum. 

La. 

93-6 

2 

Lead  . 

Pb. 

103-6 

2070 

4 

Lithium 

Li. 

70                   70 

1 

Magnefdum . 

Mg. 

120 

24  0 

9. 

Manganese  . 

Mn. 

27-7 

66-0 

6 

Mercury 

Hg. 

2000 

2000 

2 

Molybdenimi 

Mo. 

480         ;         96-0 

6 

Nickel. 

Ni. 

29-0                 68-8 

4 

Nitrog^     . 

N. 

14-0                 140 

5 

Osmium 

Os. 

99-7               199-2 

6 

Oxygen 

0. 

8-0                 16-0 

2 

PaUfuiium    . 

Prl. 

63-0 

106-0 

4 

ELEMENTS — STMBOU    AMD   ATOMIC   WEIGHTS. 


Alomle 

Weli^L 

Kuw. 

STmboL 

ouT"^ 

N«w. 

SSSS5 

Pho«ph«ni8. 

P. 

3i-0 

310 

6 

FktilllUD 

Pt. 

98-8 

191-4 

Potudom 

K. 

3B-1 

sg-i 

Rh. 

62-2 

104-t 

Rubidium 

Rb. 

35-4 

Ru. 

104-4 

Be. 

ss'-s 

79-4 

Silioon. 

Si. 

S2-0 

280 

8iJ»er. 

Ag. 

108-0 

lM-0 

Sodinio 

Nl. 

23-0 

V3-0 

Strontioln 

8r. 

*3-8 

8? -6 

Snlphup 

S. 

)6-(l 

3J0 

TaDMlom 

Ta. 

182-0 

Tellurium 

Te. 

eVo 

128-0 

Ttiallium 

Tl. 

204-D 

Thorinam 

Th. 

69-0 

67-8 

Tin       . 

3u. 

fiS-O 

1180 

TiUniiun 

■n. 

24-3 

60-0 

Tungsten 

W. 

9»-7 

184-0 

U. 

6i)-0 

120-0 

Vanadium 

V. 

68-S 

fii'2 

Tttrium 

T. 

32-0 

61-6 

ZinD    . 

Zu. 

32-0 

U-2 

ZirooDium 

Zr. 

23-0 

89'S 

' 

APPENDIX    IV. 

LE  OF  CHEMICAL  FORMULA  AND  SOLUBILITIES  OF 
PHARMACEUTICAL  BODIES. 

following  table  has  been  compiled  from  information 
otedfrom  various  sources,  most  freely  from  Storer's  "  Die- 
try  of  Solubilities  " ;  it  makes  no  profession  of  accuracy 
Dlubilities,  as  authorities  differ  so  widely  on  this  point 
iference  to  almost  all  of  the  bodies  not  in  extensive  daily 
but  I  trust  the  degree  of  accuracy  aimed  at,  and  in  most 
I  hope  arrived  at,  is  such  as  to  meet  the  want  which  I 
endeavoui^  to  supply,  namely,  such  information  as  the 
[iser  or  pharmaceutical  operator  frequently  has  occasion 
)k  while  carrying  on  the  common  processes  of  the  shop, 
nixture  is  prescribed  with  more  saUne  matter  than  the 
'  readily  takes  up,  it  is  desirable  to  know  whether  the 
3ation  of  heat  will  effect  a  permanent  solution  of  the 
),  or  whether  there  will  be  a  deposition  of  crystals  when 
lis  again.  When  a  substance  is  prescribed,  or  is  desired 
prescribed,  it  is  convenient  to  know  whether  the  same  be 
le  in  water,  spirit,  ether,  or  other  solvents  suitable  for 
lal  or  external  use  ;  for  these  and  such  like  purposes  an 
^ximation  to  accuracy  is  all  that  is  demanded,  and  where 
se  of  decimal  points  might  be  understood  to  indicate  a 
Bsion  of  great  accuracy,  they  are  in  most  cases  put  in  as  a 
t  of  calculating  from  the  quantity  of  water  required  for 
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diBSolviug  one  part  of  salt  into  the  (Quantity  of  salt  dissolved 

by  lOU  of  wiitfr;  in  many  other  aasee  the  decimal  points  are 
put  iu  only  lor  tlie  siike  of  avoiJing  nn  ambiguity  wliich 
would  result  from  their  uso  in  one  case  and  not  in  another. 

The  formula)  and  equivalent  numbers  having  been  col- 
lected from  many  sources,  and  based  upon  different  theo- 
retical views,  will  no  doubt  meet  with  criticiam  suck  as  I  should 
willingly  have  avoided  bad  it  been  practicable  to  make  them 
uniform  and  consistent  in  principle.  They  are  not  intended 
for  the  professional  chemist,  but  for  the  pharmaceutica] 
worker  ;  and  as  they  have  been  of  service  to  myself  on  manj 
ooooffloas  when  a  chemical  had  to  be  prepared  in  the  absence 
of  pretiise  working  instructions,  I  trust  they  will  be  useful  to 
others  similarly  situated.  Some  suhstauoes  are  on  the  list 
without  any  appended  information  ;  they  may  be  taken  afi 
indicating  a  good  intention,  and  affording  ray  readers  facility 
to  fill  in  information  aa  thoy  get  the  opportunity. 

The  term  hot  water  may  generally  be  imderstood  to  mean 
212°  Fahr,,  but  in  some  cases  it  may  moan  the  boiling  point 
of  a  saturated  solution  of  the  substanet?  in  queetion ;  in  other 
(««eB  the  authority  quoted  may  have  used  a  lower  temperntcre. 
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tfPARISON  OF  BAUM^'S  DEQRBES  FOR  LIQUIDS 
[TBR   THAN  WATER,  WITH  SPECIFIC   GRAVITIES. 

lonld  be  noted  that  the  degrees  in  Baum^'s  hydro- 
f or  liquids  lighter  than  water  do  not  agree  even  in 
sro  point  with  those  of  his  hydrometers  for  liquids 
than  water. 


Sp.Gr. 

Baumd. 

Sp.  Gr. 

Baam4. 

Hp.  Gr.  1 

Baum^.      8 

p.  Gi 

1-000 

23 

•918 

36 

•849     ,' 

49 

•789 

•993 

24 

•913 

87 

•844  : 

50 

■785 

•986 

25 

•907 

38 

•889     i 

51 

•781 

•980 

26 

•901 

39 

•834    : 

52 

•777 

•973 

27 

•896 

40 

•830 

53 

773 

•967 

28 

•890 

41 

•M25     . 

54 

•768 

•960 

29 

•885 

42 

•820 

55 

•764 

•964 

30 

•880 

43 

•816 

66 

•760 

•948 

31 

•874 

44 

•811 

57 

•757 

•942 

32 

•869 

45 

•807 

58 

753 

•936 

33 

•864 

46 

•802     ; 

59 

749 

•930 

34 

•859 

47 

•798     1 

60 

7«5 

•924 

35 

•854 

48 

•794     1 
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TABLE  OF  EQnVALKST  POINTS  ON  THE  BAROMETER 
SCALES. 
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^BLB  OF  EQUIVALENT  POINTS  ON  THE   SCALES  OF   THE 
FAHRENHEIT  AND  CENTIGRADE  THERMOMETERS. 
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B  OF  EQUIVALENT  POINTS  ON  THE   SCALES  OP   THE 
J-AHRENHEIT  AND  CENTIGRADE  THERMOMETERS. 
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Lbflorption  of  moisture,  1 1 
Lbfitract  pharmacy,  3 

processeR,  4 
Lcid,  acetic,  35,  36 

arsenious,  41 

carbolic,  32 

carbonic,  50 

hydrochloric,  49,  81 

hydrocyanic,  203 

nitric,  204,  281 

oxalic,  volomctric,  339 

phosphoric,  44 

sulphuric,  5o,  284 

Rulph.  fort,  in  piUs,  284 

sulphurous,  49,  348 

tannic,  239 

tartaric,  238 
Iconite  liniment,  197 
lir,  moisture  of,  12 
Ucohol,  426 

as  a  solvent,  427 

a  solvent  of  gases,  51 

percentages,  189 

standard,  188 
Uembic,  96 

Umond  powder,  comp.,  134 
lloes,  141,  172,364 

aqueous  extract  of,  178,  277,  364 

decoction  of,  365 

pharmacy  of,  364 

tincture  of,  365 
Uoin,  364 
Uum,  burnt,  93 
Lmalgam  of  bismuth,  397 

magnesium,  397 

sodium,  397 
kjnbig^ties  in  prescriptions,  256 


I  Ammonia,  absorption  of,  51 

aoetatis  liq.,  154 
cone,  153 

benzoas,  228 

citratis  liq.,  154 

liniment  of,  198 

liquor,  49,  165,  351 
solution  of  copper  in,  41 
carbonate  of  potash  in,  40 

phosphas,  228 

spiritus  aromatious,  211 
foetidus,  212 
Ajnmoniacum  emulsion,  376 

mixture  of,  376 

pharmacy  of,  375 

tincture  of,  376 
Amorphous  matter,  58 
Analysis.  See  Tenting,  Estimation,  &c. 

volumetric,  838 
Animalculee,  6 
Antimony  chloride,  156 

oxide,  229 
Antimonial  powder,  134 
Apparatus  for  absorbing  gases,  48 
Aqua  calds,  350 

saocharata,  350 
Aquaj,  205 
Argenti  chloridum,  34 

oxidum,  231 
Aromatic  powder,  1 35 

waters,  46 
Aisenioal  liquor,  157 

hydrochloric,  157 
Arsenioufi  acid,  41 
Aspirator  for  filtration,  118 
Assafoetida,  141,  143 

emulsion  of,  377 
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AaMfixtiila,  pharraiioj  of,  !77 

powder  of,  3TT 

tincture  of.  37S 
Atomic  weight*,  433 
Atraptic  liq.,  164 
Attnoticm,  capillar;,  70 
Autoniatio  stimnp,  *2 

Bael,  liquid  extract  of,  180 
Bark,  nnalynu  of ,  211 
Bwler,  37 

BuvmetsT  scales,  47S 
BaTTta,  Hulphate  of.  3*,  70 
BattiB,  eiter.  I  IS 

aUvo.  &o.,  ST 
Battlej's  Uquor  of  ninahona,  181 

•olutiaD  of  opium,  ISl 
Baumf'n  d^greM,  4TG 
BeUadoDiia,  197,223 

liuisrant,  167 
Benmiti,  diapenaing  ot,  267 

emaUioD  of,  3B1 

pbarmae;  of,  381 
Bismuth.  2U 

amalgani,  397 

carboDuW,  230.  400 

citrate  nnd  anunotUB,  lu7 

rream  of,  400 

Uquor  of,  U.7,  4(H) 

oiid«,  hjdrated,  400 

nirchidridr  of.  ~" 


Camphor,  liniment.  199 
romponnd,  199 

pills,  295 

povdeiing',  2S 

nolTontflt  34 
CuithaHdoa,  224 
OapiUary  attraction ,  79 
CarboLote  of  iodine,  3X9 
Carboliu  pills,  303 
Caatar  oil,  46 
Catecbn,  1S5 
Cellnlar  dcposita,  26 
CoDtRfag^  draiikiii^,  U 

mAchiu^,  €6 
Chalk,  27,  ISA 

miiture,  251 
Chatnomilc  extract ,  1T9 
ChBn«al  for  Hltnlion,  12D 
Chomioal  tormuls,  4'i5 
Chloral  li;dnte.  33 

pills,  304 
Chloride  of  calcium,  31 

aQrer,  31 
Chloridex.  solubility,  37 
Chlorine,  soIutiiiD  of,  106 
Chlnroforra,  46,  307 

liniment,  I9S 
Chopped  herbs,  19 
Cinchona,  inniysos  ot.  241 

Battler's  liqnor  of,  1*1 
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kmdensers,  97,  104,  109 
Sonfectio  piperis,  251 

sulphuris,  390 
onsoUdatioD,  4 
opaiba,  382 

alkaline  solntion  of,  382 

emoLsioii,  382 

miscible,  382 

pills,  300 

solution,  382 
opper,  sulphate  of,  41,  53,  59 
oral,  27 

orrosive  sublimate,  39 
reosoto  piUs,  295 
reta  powder,  135 

mixture,  251 
roton  oil  liniment,  199 
nicibles,  91 
lystalline  matter,  58,  91 

salts,  drying  of,  67 
tystallization,  32,  54,  58,  59,  62,  63^ 
228 

heat  of,  53 

water  of,  54,  62 
!ry8talloids,  58, 74 
Crystals,  size  of,  61 

washing  of,  65 
hioorbit,  103 
hitting  instruments,  19 

)ecantation,  69 
Xeooctions,  32,  88,  171,  252 

concentrated,  252 
)ecoctum  aloes  co.,  172,  365 

dnchonsB,  173 

hffimatoxyli,  174 

g^anati,  174 

quercus,  174 

sarsee  co.,  174 
)ecrepitation,  water  of,  67 
)eflagration,  226 
Xegrees,  Baum^'s,  475 

thermometrical,  479 

Twaddle's,  475 
)en8it7  of  acetic  acid,  35 

solution  of  salt,  37 

solutions,  soda,  35 

sulphuric  acid,  55 
)ialyBer,  76 
Malysis,  73,  76 

rates  of,  76 
)iffu8ion,  73,  75,  80,  81 


Diffusion  groups,  80 

rates,  75,  80 
Dispensing,  248 

bougies,  325 

difficulties,  256 

distilled  water  in,  261 

filtration  of  mixtures,  263 

frothing  mixtures,  263 

hard  water  in,  262 

liniments,  268 

mixtures,  262 

ointments,  312 

pessaries,  325 

pills,  290 

plasters,  315 

powders,  307 

resinous  tinctures,  266 

soluble  matters,  259 

suppositories,  322 
Displacement  of  spirit  by  water,  129 
Distillation,  96,  203 

fractional,  100 
Distilled  water  for  dispensing,  261 
Doses,  large,  256,  257,  274,  276,  283 
Dover's  powder,  136 
Draining,  centrifugal,  66 
Dried  salts,  93 
Drying,  5,  67 

by  quicklime,  14 

closet,  7,  8,  67 

of  crystalline  salts,  67 
precipitates,  68 

over  oil  of  vitriol,  14 

trays,  9 

Egg  liniments,  268 
Electuary  of  sulphur,  390 
Elements.  423,  427 
Emplastra.     See  Plasters. 
Emulsion  of  ammoniac,  376 

assafcstida.  377 

copaiba,  382 

guaiacum,  379 

male  fern,  386 

myrrh,  380 

phosphorus,  393,  394 
Emulsions.  264,  265,  374 

soap  in,  265 
Endosmosis,  78 
Epsom  salts,  66 
Ergot,  liquid  extract  of,  180 
ammoniated,  180 


ErgDt,  pwdMntiee  of,  IS 
EMcntial  oils,  boiling  pointa  of,  103 

dutUUtion  erf,  102,  308 

Tield  of,  103 

1,34! 


afa< 
•UuUas  330,  US 

■ntinioDj,  3)7 

chlorine,  BTulable,  3(1 

hydnicyamo  udd,  317 

iron  oxide,  336,  344 
unoxidiied,  336,  352 

lime,  3S0 

meninry,  3£2,  S'iS 

morphia,  361 

pprniAuganate  of  potaah, 

pIuM^ioric  Mid,  330 

poUdi,  So2 

quinine,  333,  354 

Hilrer,  349 

mibarpUtc  of  lead,  363 

Hulphnric  acid,  346 

■ulphnronn  anid,  348 
Ether,  204.  427 

as  a  mlTetit,  427 

chloric   190 
ErapoTatiiig  pans,  S4 
Kvapontion,  H3,  3ii8 

injiuy  csuned  bj,  3SB 


«  of,  10, 


Etract  of  logwond,  180 
male  fern,  165,386 
meniTeoii,  ethuntl,  lU 
nai, 183 

opium,  179,  362,  363 
liquid,  181,  361,  361 

liquid,  ISl 
poppies,  178 
qnaaaia,  179 


177 
'  Extncta,  176 

aqaeong  fluid,  180 
bj  ether,  185 
eipreMion,  176 
i  spirit,  183,  368 

spirit  and  vater,  ISS 

j         soft,  in  pills,  29S 

,  Fac-tdmile  preacriptioiu.   teappandii 
'  Fermentatian,  S,  7 
Fern,  male,  extract,  185,  386 
Pcrriscetaa,  194 

carbon atin,  pilula,  145 
caib.  saoohsr.,  403 

Itras,  235,  403 
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'liter  8tand8,  70 
iltering  GoneH,  112 
Utration,  69,  111,  114,  263 

by  aspiration,  118 

oontinuouM,  114 

of  mixtures  in  dispensing,  263 
oils,  115 
syrups,  116 

through  charcoal,  120 

underpressure,  114 
'cBtid  spirit  of  ammonia,  378 
'ormulffi,  chemical,  425 
'owler*s  solution.    See  Liquor  Arseni- 
calis. 
"ractional  condensation,  101 

distillation,  100 
Veezing  mixtures,  39,  53 

points,  90 
Vothing,  in  dispensing,  263 
'unnel,  112 
*usion,  83,  89,  215,  225 

ramboge,  144 

^ases,  comprof sion  of,  49 

mixed,  absorption  of,  49,  50,  165 
llycerine,  43,  149 

mudlage  for  pills,  148 
}^raduated  measures,  254 
Graham's  diffusion  experiments,  74 
i-ranati  decoctum,  174 
S^ranulation,  64,  234 
S-ravity  of  g^aseous  solutions,  55 
}reen  herbs,  drying  of,  10 
xregory's  powder,  137,  367 
Ittej  powder,  352 
Grinding,  21 

with  water,  27 
ruaiacum,  375 

dispensing  of,  267 

emulsion  of,  379 

mixture,  251,  378,  380 

pharmacy  of,  378 

resin  of,  378 

tincture  of,  378 

concentrated,  379 
vum-resins,  emulsing  of,  264 

pharmacy  of,  374 

Isematoxylon,  174 

Seat,  latent  and  sensible,  13,  89,  105 
latent,  of  water,  105 


Heat  of  crystallization,  53 

drying  closet,  7 

hydration,  53 
Hemp,  extract  of,  183 
Herbs,  chopped,  19 

deterioratioti  of,  1 5 

drying  of,  10 
Heteromorphs,  60 
Hops,  extract  of,  183 
Hydrates  of  crystalline  salt,  61 
Hydration  of  colloids,  78 
Hydrargyri  iodidum  rub.,  39 
viride,  388 

linimentum,  198 

nitratis  acidus  liquor,  160 

oleas,  398 

oxidum,  399 
rub.,  28 
nigrum,  147 

perohloridum,  39,  160,  212 

piluLi,  353,  395 

subchloridum,  213 

unguontum,  217,  398 
Hydrargyrum  ammoniatum,  232 

cum  cretS.  352,  395 
"  Hydr.  chlor.,"  289 
Hydrometer  scales,  475 
Hydro-sublimation,  107 

Ice,  GO,  in,  50 
Incompatibles,  405 
Infusions,  32,  79, 168,  252 

concentrated,  252 
Infusoriae,  5 
Inhalations,  385 
Iodide  of  lead,  68 

starch,  389 
Iodine,  carbolate  of,  38P 

colourless  tincture  of,  388 

liniment,  199 

pharmacy  of,  387 

solutions  of,  161 

still,  109 

with  tannin,  389 
Iodized  lint,  389 
Ipecacuanha,  136,  196 
Iron,  acetate  of,  194 

carbonate,  saccharated,  403 

citrate  with  ammonia,  402 

granular  sulphate,  402 

incompatibles,  405 

iodide,  145,  387,  40i 


Iitm.  iodide,  wtth  alkali.  Ill 

Lime  water.  38,  350 

su'chimited,  360 

miztare.  103 

perehloride.  IS8,  191.  402 

iodidw,  412.  413 

camphor,  199 

RocIiellB  suit,  410 

comp.,  199 

■Ii.  am.,  40S 

ehloroform,  199 

pcniitrate,  160 

crotOD  oil,  1 99 

peroxide,  231,  403 

iodide  of  potasMum  *nd  soap,  199 

anhydroog.  403 

iodine,  199 

lime,  1S8 

pharmacy  of,  401 

racrcoT}-,  lOS 

phmphate  uf,  404 

miutard,  46,  200 

pills,  lis 

Boap.  200 

turpentine,  201 

reduced,  404 

awtic.  201 

BBltn  with  araemc,  414 

ama.,  193 

citratia,  1S4 

BMtriugente,  406 

fortior,  351 

ohloratc  of  potoah  413 

iiitrio  acid,  412 

ar^raicalia.  157 

taimiD,  407 

I«on>orphB,  60,  80 

atropiw,  164 

BulpUtis,  1S4 

Jalap.  137,  371 

bigmuthi  et  ammou.  dtrat.,  U7 

eitract  ol.  18J,  372 

caleis,  350 

pbannaoy  uf,  371 

chlorals,  350 

n»iD0f.244,;)7l 

oaccliartttus,  350 

tmct«n>  of,  3T2 

chlori.  165 

^H 
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Liquor  zinci  chloridi,  163 

Liquors,  31,  152 

Liquorice,  compound  powder  of,  39] 

extract  of,  179 
Lithia  water,  161 
Logwood,  extract  of,  180 
Lozenges,  pharmacopoeial,  416 

Throat  Hospital,  416 

Magnesia,  carbonate  of,  65,  162,  233 

solution  of  carbonate,  162 

sulphate,  66 
Magnesium  amalgam,  397 
Male  fern  emulsion,  265,  386 

extract,  185,  386 
Massing,  4 
Matter,  amorphous,  58 

colloid,  68,  74 

crystalline,  58,  74 
Measures,  graduated,  254,  347 
Measuring,  254,  347 
Mechanical  division,  17.    See  also  Com* 

minution,  &c. 
Melting  points,  90 
Menthol,  32 
Mercury,  acid  nitrate  of,  160 

amalgamation  of,  397 

ammoniated,  232 

black  oxide  of,  147 

double  iodides  of,  39 

green  iodide  of,  388 

liniment  of,  198 

ointment  of,  217,  398 

oleate  of,  398 

oxides  of,  399 

perchloride  oi,  39,  160,  212 

periodide,  39 

pharmacy  of,  394 

pill  of,  353,  395 

red  oxide,  grinding,  28 

subchloride,  213 

with  chalk,  352,  395 
Metallic  salts,  solubilities,  37 
Mezereon  extract,  185 
Mills,  cleaning,  25 

edge  stone,  22 

sundry,  21 
Mistura  ammoniaci,  376 

cretsB  CO.,  251 

ferri  co.,  251,  403 

guaiaoi,  251,  378 
Mitscherlich's  condenser,  105 


Mixtures,  arsenical,  with  iron,  4 14 

containing  resinous  tinctures,  266 

decomposition  in,  264,  281 

dispensing  of,  250 

filtration  of,  263 

frothing  of,  263 

inoompatibles,  264 

iron.     Su  Pharmacy  of  Iron. 

phosphorus,  394 

sulphur,  390 

with  excess  of  salts,  63 
Moisture,  absorption  of,  1 1 
Molecular  motion,  52 
Morphia  hydrochlorate,  155,  242 

liquors,  155 

process  for,  242 
MuoQag^s,  152 
Mustard  liniment,  200 

oil  of,  209 
Myrrh,  148,  374 

emulidon  of,  380 

pharmacy  of^  380 

tincture  of,  380 

Notes  on  solubilities,  &c.,  427 
Kudei,  44,  63 

Numerals  in  prescriptions,  284 
Kux  vomica,  extract  of,  183 

Official  pharmacy,  3,  132 

powders,  133 
Oil,  castor,  46,  115,265 

of  mustard,  209 
Oils,  emulsing  of,  265 

essential,  208 

filtration  of,  115 

juniper  tar,  280 

mustard,  209 

phosphorated,  393 

solubilities,  37,  46 

suspension  of,  385 
Ointment  of  belladonna,  216 

cantharides,  220 

elemi,  220 

galls,  217 

iodide  of  potassium,  216 

mercury,  217,  398 
comp.,  220 

nitrate  of  mercury,  221 

resin,  220 

savin,  222 

spermaceti,  219 


Oinbnent  of  mibuetatu  of  iMd,  •Hi 

of  ventrU,  218 

mmplc,  119 
OintmenU,  91,  HA 

containing  eitraob,  312 
gljcerine,  314 
hTdrooyauiti  aoid,  313,  31< 
liqaora,  314 
n&linra,  313 

dispetuing  of,  31'^ 

stirring  of,  219 
Oleata  of  meroory,  398 
Oleum  juniperi,  280 
Oiniiviioiiii  in  preaoriptions,  257 
Opium,  137,  225,244,  3B0 

unalyida  of,  244,  301 

Batttcy's  aolntion  of,  IBI 

oxtnut  of,  179,  3S2 

extraction  of,  3(tl 

liiiuid  oitract,  181,  362,  3S3 

liqnor  of,  362 

phurmsny  of,  360 

Htaiidiird,  352 
Ort^uic  HubHtuwea  alisurb  water,  1 1 
Oimunistoi,  77 

PuiH,  ovapuratjiig,  84 

luatfltiaU  fur,  91 
Puiier  filtoTH.  60,  111 

m'liilxint  nlinorbed  by,  11 


Phannaoj  ut  iodine,  387 

iron,  401 
'         i»I»P.  371 

tnmcnry,  394 

mjnii,  S80 

opiom,  360 

phcupfaonu,  392 

rhnbarb,  366 

aenna,  389 

«p«cinl  drug*,  316 

lolphnr,  390 

lolu,  3S1 
Fhoaphorated  oil,  393 
Phosphorio  acid,  41 
PhoBphonia,  sqaoumt  mixtme  uf,  ^H 

emnliiioD  uf.  391 

phanuacjr  uf,  392 

pill,  303,  393 

Holabilitf,  34 
1  PTclpientii  for  aloes,  393 
biwnuth,  294 
camphor.  '.OR 
(■BrtK)lio  ai-id,  303 
vhloral  hydrate,  301 
(.'(■Ii^iibn,  30(1 
iirpOBole,  296 
i-iTntalloitl  miitciialit,  301 
cjitr.  fUici*  liq.,  300 
iwaeatiAl  oils,  297 
(iiide  of  silver,  803 
penuHiiganalo  of  potJuh,  3llh 
rhonphiinin,  313,  3!13 
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1118,  excipients  for,  140,  148,  292 

extract  of  aloes,  293 

male  fern,  300 

mercurial,  395 

oxide  of  silver,  302 

permanganate  of  potash,  305 

pharmacoposial,  139 

phosphorus,  303 

physical  requirements  of,  291 

silvering,  306 

simple  rhubarb,  292 

soft  extracts  in,  298 

sulphate  of  iron,  301 

varnishing,  307 
"ilula  aloes  Barb.,  141,  365 
et  assaf.,  141 
ferri,  142 
myrrhse,  143 
Socot.,  143,365 

assaf cetidie  co.,  143 

cambogiie  co.,  144 

coloojnthidis  co.,  144 
ot  hyoacjami,  145 

oonii  comp.,  145 

ferri  carbonatis,  145 
iodidi,  145 

hydrargfyri,  146,  395 
subchloridi  co.,  147 

ipecac,  cum  scilla,  148 

plumbi  cum  opio,  148 

quinffi,  148 

rhci  CO.,  149 

saponisco.,  149 

scillseoo.,  150 
laster  of  ammoniac  and  merourj ,  222 

belladonna,  223 

cantharides,  224 

lead,  225 

opium,  225 

resin,  225 

shapes,  317 

skins,  315 

soap,  225 
lasters,  91,  222,  320 

antimonial,  322 

blistering,  320 

compound,  320 

dispensing  of,  315,  320 

hemlock,  321 

spreading  of,  318 

warm,  224 

with  adhesive  margin,  319,  321 


Podophyllin,  245 
Poppies,  extract  of,  179 
Potash,  acid  tartrate  of,  41 
Potash  carbonate,  234 

solubility  in  liquor  of  ammonia, 
40 

citrate,  234 

effervescing  solution  of,  161 

hydrate,  51 

permanganate  pills,  305 
solution  of,  156 

solution  of,  163,  352 

sulphate,  solubility  of,  40 

water,  161 
Potassium  bromide,  226 

iodide,  77,  226 
Powder,  Gregory's,  367 

grey,  896 

of  liquorice,  compound,  369,  391 

sulphur,  compound,  369 
Powdering  of  camphor,  28 

effect  of,  25 
Powders,  carbonate  of  ammonia,  309 

deliquescent,  dispensing  of,  309 

dispensing  of,  307 

official,  133 

volatile,  dispensing  of,  309 
Precipitates,  composition  varies,  68 

condition  of,  64 

crystalline,  64 

draining,  71 

drying  of,  68,  71 

pressing,  71 

treatment  of,  67 

washing,  68 
Precipitation,  32,  64,  229 
Prescriptions,  ambiguities  in,  256,  275 
patient's  help  in,  279 

contractions  in,  258,  289 

fac-similes  of.     See  appendix 

numerals  in,  284 

omissions  in,  257 

pills,  290 

plasters,  320 

powders,  307 

reading  of,  252,  271 

salines  in,  259 
Pressing,  19,  66 
Processes,  abstract,  4 

complex,  238 
Pulv.  amygdaln  co.,  134 

antimonialis,  134 


oUocha  i!o.,  136 

wlutiona  of,  3MI,  15t 

SHPMpuilla,  27,  174 

liquid  extnct  of,  Igl 

oom  op.,  136 

mix  tare,  76 

Oorm,  136 

Scsliii){,  234 

,flrrynti«»™mp.,a6» 

iptcmc.  OL...  136 

rtfflii  of.  246 

j^pic  <«..  137 

Schmcbt's  filter,  117 

idiioco.,   137 

ScmbMng,  1* 

(^  «...  187 

8«a  wit,  as 

rhei  B>-,  1S7,  367 

Sectinu  of  stem,  IS 

Seniu,  moUtoN  Abaorbed  bj.  It 

confection  of,  369 

do«  of,  363 

QiUHim  extnct  of.  179 

Duiture  of,  369 

II 

Quiue  et  fern  dtras,  236 

ajrap  of,  370 

Qtimiiio,  Rilphato  of,  ilO 

tinctuM  of,  371 

Sievra,  23 

Beading  autognpfa  iire**riptiCTis,  271 

Sifting,  23 

Bcno  o(  j>Up,  24< 

SUv«r.  chloride  of,  34 

podopb^Uum,  'J  4  a 

oiide  of.  231 

KMnunony,  215 

aUrering  pill»,  S09 

Singleton's  ointment,  28 

Bediu,2<4 

Stiping,  17 

Rolort  imd  rec-civcr,  B7 

8.«p,    ^    an     «nul*Uying    tgrat, 

Rej-Doldt's  mechimic*!  Blirrar,  34 

365 

RhubBrb.  137 

liniment.  200 

^M 
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Solation,  heat  of,  61 

of  copaiba,  382 

g^ases,  47,  61 

apparatus  for,  48 
lime,  sacoharated,  360 
liquids,  46 
solids,  33 
rate  of,  41 
simple,  33 
Solutions,  density  of,  36,  37,  66 
for  saline  baths,  86 
of  gases,  density  of,  66 
salt,  37 

salts  for  dispensing,  260 
soda,  36 
saturated,  42,  86 
supersaturated,  43 
volumetrio,  341 
Solvent  powers  of  water,  33,  427 
Solvents,  relation  to  polid  bodies,  37, 427 
Special  drugs,  pharmacy  of,  366 

pharmacy,  3,  4 
Species,  19 

Speciflo  gravities  of  spirits,  189 
tinctures,  419 
pharmaceutioal,  418,  422 
solubilities,  427 
sundry.     See  Table  of. 
Umney's  tables,  422 
Spermaceti,  powdering  of,  28 
Spirit  of  ammonia,  aromatic,  211 
foetid,  212,  378 
chloroform,  46,  190 
nitre,  99 

nitrous  ether,  209 
proof,  187 
recovery  of,  99 
rectified,  187 
solvent  powers,  46,  427 
Spirits,  187 

aromatic,  190 
specific  g^vities  of,  189 
Squill,  moisture  absorbed  by,  11 

powdered,  preservation  of,  12 
Stamping  mills,  21 
Starch,  7,  26 

iodide  of,  390 
Steam  baths,  &c.     See  Baths. 

jackets,  86 
Steel  mUls,  21 
Stem,  sections  of,  18 
Still  for  iodine,  &c.,  109 


Stills,  98,  100 

Stirring,  automatic,  42,  86 

mechanical,  84 
Stoddart's  table  of  specific  gravities, 

419 
Stone  mills,  21 
Strainers,  calico,  112 
Straining,  111 

stand,  112 
Stramoniiun,  extract  of,  183 
Strychnia,  liquor  of,  166 
Strychnine,  274 
Sublimation,  96,  106, 212 
Sulphate  of  baryta,  34 

copper,  41 

iron  (per-),  41 

soda,  solubiHty,  38,  43 
Sulphide  of  copper,  34 
Sulphur,  mixing  of,  390 

pharmacy  of,  390 
Suppositories,  cacao  butter,  323 

dispensing  of,  322 

gelatine,  323 

moulds  for,  323 

tinfoil  moulds  for,  324 
Symbols,  423 
Syrup  of  iodide  of  iron,  387 

rhubarb,  367 
Syrups,  filtration,  116 

Tables,  alcoholic  solutions,  190 
atomic  weights,  423,  427 
barometric  equivalents,  478 
boiling  points  of  essential  oils,  108 
A>iATninAl  formulsB,  427 
density  of  tinctures,  419 

acelioaoid,  36 

solutions  of  salt,  37 
soda,  36 

sulphuric  acid,  66 
dialysis,  rate  of,  76 
diffusion  rates,  76,  80,  81 
elements,  428 
essential  oils,  yield  of,  103 
evaporation,  10 
heat,  latent,  of  fiuidity,  89 
iodine  liquors,  161 
isomorphous  bodies,  60 
latent  and  sensible  heat,  13 
lozenges,  416, 417 
melting  points,  90 
moisture  in  air,  12 


■W-4  m 

Tablea,  riotments,  215 
uonoiia,  ntte  of,  78 
pill  exoipientc,  III 
wlDbUitiM,  127 
■olubility  of  nolphato  of  copper, 

SB 
«peoiSc  graritiM,   418,  tlB,  i23, 


of  Bpirita,  IBS 
IheimotDetrioaJ  equindetiU,  479 

tinoturefl,  191,  192,  41B 
Tolnmotric  solutioDS,  Ml 
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Tannm  with  iron,  407 
Taraikcam  eibact,  177 

pills,  298 
Temperature  forextnuAn,  177 
infuidoiu,  1C9 

vital  lone  of,  6,  7 
Tevtini;  fur  Binmooift,  334 

bromidt',  4H 

iodates,  334 

iodine,  333,  413 

iron,  331,  332 
peniiide,  333,  314 
protoxJdo.  333,  S34 

nitric  add,  330,  331 

oil,  36fi,  3fle 

potuli,  334 

■nilphnraua  Kcid,  329,  330 


Testing,    qnalitativ*,    of    pduoi 
iodide,  334 
of  qninioe  tulphala,  3H 
rimtarb,  364, 166 
Boda  UcariKNUte,  lU 
ttaitOi,  2S,  331 
•nlphurouB  aoid,  131 
vinegar,  327 
,  ziuo  ndph&te,  334 

Terting,  qnautitatiTie,  SS6,  UE 
^         uf  oarbonatfl  ol  potaid^  343 
chtorioated  aoda,  ISl 

iolution  of  lime,  ICO 
hTdTODyanio  add,  147 
iron  and  ammonia  otbafav  '' 
ameniati),  344 
,  carbonate,  S44 

^  magnetic  oxide,  144 

pbo^ibate,  S44 


liquo 


if  chloride  vt 


337 

of  potash,  352 

of  Eubaoetate  of  load,  3U 
mercurial  pill,  S53 
mercury  with  chalk,  lai 


>,  3S1 


Baocharated  lime  watw,  350 
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Tincture  of  iodine,  195,  388 
oolourleHH,  388 

jalap,  372 

lavender  oomp.,  195 

myrrh,  380 

nux  Yomioa,  195 

opinm,  192 

perohloride  of  iron,  194 

quinine,  193 

rhubarb,  195^  367 

Ronna,  371 

tolu,  S81 
Tinctures,  32,  191,  419 

Apeoific  gravities  of ,  4 1 9 
Tolu,  emulsion  of,  381 

pharmacy  of,  381 

syrup  of,  381 

tincture  of,  381 
Tomlinson,  on  bumping,  106 
Tragacanth,  138,  266,  299 

in  emulsions,  266 
pills,  298,  299 
Turpentme,  acetic,  liniment  of,  201 

liniment,  201 
Twaddle's  degrees,  475 

Umney*8  tables  of  specific  gravities, 

422 
Unguenta.     See  Ointments. 

Vacuo,  evaporation  in,  88 
Vegetable  astringents  with  iron,  406 

cells,  27 

solutions,  83,  87 

tissues,  26 


Vegetables,  drying,  8 
Vinegars,  32, 197 
Vinum  ipecac.,  196 
Vital  zone,  5,  7 
Volatilization  as  a  test,  329 
Volumetric  analysis,  838 

apparatus,  340 

solutions,  339,  841 

Washing,  chemical,  32,  68 

mechanical,  28 

of  crystals,  65 

precipitates,  68 
Water  as  a  solvent,  33,  427 

bath,  87 

contained  in  air,  11 

evaporation  of,  10 

for  dispensing,  261 

of  crystallization,  54,  62 
decrepitation,  67 

potash,  161 

soda,  161 
Waters,  aromatic,  46,  205 
Weighing,  263,  S47 
Weights,  atomic,  423 
Wines,  32,  196 

table  of  medicinal,  196 
Woody  fibre,  as  pill  exoipieni 

294,311 
Worm  tub,  104 

Zmc,  38 

chloride,  163 

cone  for  filtration ,  112 
"  Zind  ben."  278 
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Luff,    F.I.C,    F.C.St    Lecturer  on  Chemistry  in  the  Central  School  or 

Chemistry  and  Pharmacy  .  .  .        Crown  Svo,  is.  6d. 
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of  Schools  and  Colleges,  and  by  beginners. 

y.  E.  Bowman  and  C.  L.  Bloxam 
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for  the  Isle  of  Wight  and  for  the  Boroughs  of  Derby  and  Ryde. 
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Fifth  edition.  By  VV.  R.  Hodgkinson,  Ph.  D.  (^Vnn[buTg),  Deiaonstrator  of 
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RECEIPTS,  AND  COLLATERAL  INFORMATION  IN  THE  ARTS, 
MANUFACTURES,  PROFESSIONS,  AND  TRADES  :  Including 
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Reference  for  the  Manufacturer,  Tradesman,  Amateur,  and  Heads  of 
Families,  Sixth  Edition,  Revised  and  Rewritten  by  Professor  RiCHARp 
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MATERIA  MEDICA  AND  THERAPEUTICS:  By  Charles 
D.  F.  Phillips,  M.D. 
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L.D.S.R.C.S.,  late  Lecturer  on  Dental  Materia  Medic  a  and  Therapeutics, 
and  Dental  Surgeon  to  the  National  Dental  Hospital.  Assisted  by 
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"    ;  (4}  Farm  and  Dosa ;  (S)   Prtparmtiens ;  (6)   Praeriptieni. 


THE    PRESCRIBER'S  PHARMACOPCEIA  :  The-  Medicines 

arranged  in   Classes  accordint;  to  Iheir  Action,    with    their    Compositic 


J.  &  A.   Churchill's  Scientific  Works  ix 


y,  Mayne 

THERAPEUTICAL  REMEMBRANCER;  presenting  in  detail 
all  Medicaments  accredited  by  the  British  Pharmacopoeia,  with  copious 
Supplementary  Tables,  and  interleaved  for  Notanda.  By  John  Mayne, 
M.D.,  L.R.C.S.E.     Second  Edition i6mo,  3s.  6d. 

By  the  same  Author 

NOTES  ON  POISONS.     Mounted  and  Varnished. 

18  in.  by  12  in-,  is.  6d. 

J.  B.  Smith 

PHARMACEUTICAL  GUIDE  TO  THE  FIRST  AND 
SECOND    EXAMINATIONS.     By  John  Barker  Smith.     Second 

Edition Crown  8vo,  6s.  6d. 

first  and  srcond  examinations 
Latin  Grammar- -Fractions  —  Metric   System  —  Materia  Medica  —  Botany 

— Pharmacy— Chemistry — Prescriptions. 

7.  Steggall 

FIRST     LINES     FOR    CHEMISTS    AND    DRUGGISTS 

preparing  for  Examination  at  the  Pharmaceutical  Society.  By  John 
Steggall,  M.D.    Third  Edition iSmo,  3s.  6d. 

/*.  Squire 

COMPANION    TO    THE    BRITISH     PHARMACOPOEIA 

(latest  Edition),  comparing  the  strength  of  its  Tarious  preparations  with 
those  of  the  United  States,  and  other  Foreign  Pharmacopoeias,  to  which 
are  added  Non-official  Preparations,  and  Practical  Hints  on  Prescribing ; 
also  a  Tabular  Arrangement  of  Materia  Medica  for  Students,  an  Appendix 
containing  Articles  employed  in  Chemical  Testing,  and  Analyses  of  the 
Principal  Spas  of  Europe.  By  Peter  Squire,  F.L.S.,  formerly  President 
of  the  Pharmaceutical  Society,  assisted  by  his  Sons  P.  W.  Squire  and  A.  H. 
Squire.    Thirteenth  Edition Svo,  los.  6d. 

By  the  same  Author 

PHARMACOPOEIAS    OF    THE    LONDON    HOSPITALS 

Fourth  Edition. Fcap  8vo,  6s. 

*^*  Mr.  Squire  has  collected  all  the  Formnke  used  in  twenty-five  of  the  principal 
Hospitals  of  LondoD,  and  arranged  them  in  groups  for  compansop.  These  r  ormulse 
were  revised  and  approved  by  the  medical  staiT  of  each  of  the  Hospitals,  and  may 
therefore  be  taken  as  an  excellent  guide  to  the  medical  practitioner,  both  as  to  dose  and 
best  menstruum  in  prescribing.  The  Diet  Tables  of  the  various  Hospitals  are  also 
included. 

W.  Stowe 

A  TOXICOLOGICAL  CHART,  Exhibiting  at  one  view  the 

Symptoms,  Treatment,  and  Mode  of  Detecting  the  Various  Poisons, 
Mineral,  Vegetable,  and  Animal.  To  which  are  added  concise  Directions 
for  the  Treatment  of  Suspended  Animation.  By  William  Stowe, 
M.R.C.S.E.    Thirteenth  Edition .        .        .        .        Sheet,  2s. ;  Roller,  5s. 
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A.  S.  Taylor 

POISONS  IN  RELATION  TO  MEDICAL  JURIS- 
PRUDENCE AND  MEDICINE.  By  Alfred  s.  Taylor,  M.D.,  F.R-S^ 
Ute  pTofessoT  of  Medical  Jurisprudence  to  Guy's  Hospital  Third  Edition, 
with  104  Engravings Crown  8vo,  16s. 

H.  Btatlcy 
THE      POCKET      FORMULARY    AND     SYNOPSIS 
OF  THE  BRITISH  AND  FOREIGN  PHARMACOPOilAS  :  Compris- 
ing Standard  and  approved  Fonnulx  for  the  Preparations  and  Compounds 
employed  in  Medical  Practice.    By  H£NRY  Beaslry.    Tenth  Edition. 

i8mo,  6s.  6d. 
By  the  same  Author 

THE  DRUGGIST'S  GENERAL  RECEIPT-BOOK: 
Comprising  a  Copious  Veterinary  Formulary,  Numerous  Recipes  in 
Patent  and  Proprietary  Medicines,  Druggists'  Nostrums,  &c. ;  Perfumery, 
and  Cosmetics ;  Beverages,  Dietetic  Articles  and  Condiments ;  Trade 
Chemicals  ;  Scieotific  Processes ;  and  an  Appendix  of  Useful  Tables. 
Eighth  Edition i8mo,  6s.  6d. 

Also 
THE   BOOK    OF   PRESCRIPTIONS:  Containing  3,107  Pre- 
scriptions collected  from  the  Practice  of  the  most  eminent  Physicians  and 
Surgeons,  English  and  Foreign.    With  an  Indexof  Diseases  and  Remedies. 

Siidi  Edition 1  Smo.    In  the  Pnss- 

"Mr.    Beuley's    'Pocket   FormuUry,'  I  reference  adminbly  suited  for  the  dispens- 
'  Dn^ist's  Receipt- Book,'  and  '  Book  of  I  ingdesk," — CiemisI  and  Druggist. 
rrescriplions'  furiii  n  compact   library  of  j 
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R,  V,  Tusofi 
A  PHARMACOPOEIA,  INCLUDING  THE  OUTLINES  OF 

MATERIA  MEDICA  AND  THERAPEUTICS,  for  the  Use  of  Prac- 
titioners  and  Students  of  Veterinary  Medicine.  By  Richard  V.  TUSON, 
F.C.S.,  Professor  of  Chemistry,  Materia  Medica  and  Toxicology  at 
the  Royal  Veterinary  CoUege.    Third  Edition  .        .   Post  8vo,  7s.  6d. 


**  Not  only  practitioners  and  students  of 
veterinary  medicine,  but  chemists  and 
druggists  will  find  that  this  book  supplies  a 


want  in    veterinary    literature.*' — Chemist 
and  Druggist, 


JV.  Williatns 

THE  PRINCIPLES  AND   PRACTICE   OF  VETERINARY 

MEDICINE,  By  William  Williams,  F.R.C.V.S.,  F.R.S.E.,  Principal, 
and  Professor  of  Veterinary  Medicine  and  Surgery  at  the  New  Veterinary 
College,  Edinburgh.  Fourth  Edition,  with  Supplement,  several  Coloured 
Plates  and  Woodcuts.  ....  8vo.  30s. 

By  the  same  Author 

THE   PRINCIPLES  AND   PRACTICE  OF  VETERINARY 

SURGERY.     Fourth  Edition.     With  Plates  and  139  Woodcuts. 

8vo*  30s. 

R.  Beniiey 

A  MANUAL  OF  BOTANY:  Including  the  Structure,  Func- 
tions, Classifications,  Properties,  and  uses  of  Plants.  By  Robert 
Bentley,  F.L.S.,  Professor  of  Botany,  King's  College,  and  to  the 
Pharmaceutical   Society.      Fourth   Edition,  with   1,185    Engravings. 

Crown  8vo,  iss. 

"As  the   standard    manual  of  botany    its  position  is  undisputed.'* — Chemist  and 
Druggist,  • 

. 
R,  Bentley  and  H.  Trimen 

MEDICINAL  PLANTS:  being  Descriptions  with  Original 
Figures  of  the  Principal  Plants  employed  in  Medicine,  and  an  Account 
of  their  Properties  and  Uses.  By  Robert  Bentley,  F.L.S.,  Professor 
of  Botany  in  King's  College,  and  to  the  Pharmaceutical  Society ;  and 
Henry  Trimen,.  M.B.,  F.L.S.,  Lecturer  on  Botany  in  St.  Mary's 
Hospital  Medical  School  In  4  Vols.,  large  Svo,  with  306  Coloured  Plates 
bound  in  half  morocco,  gilt  edges,  ;£ii   lis. 

o 

W.  B,  Carpenter 

THE  MICROSCOPE  AND  ITS  REVELATIONS.  By 
W.  B.  Carpenter,  C.B.,  M.D.,  F.R.S.  Sixth  Edition,  with  26  Plates, 
502  Wood  Engravings,  and  a  Coloured  Frontispiece     .      Crown  8vo.,  i6s. 

*«*  The  author  has  aimed  to  combine  within  a  moderate  compass  that  information  in 
regard  to  the  use  of  his  instrument  and  its  appliances,  which  is  most  essential  to  the 
working  microscopist,  with  such  an  account  of  the  objects  best  fitted  for  his  study  as  may 
qualify  him  to  comprehend  what  he  observes,  and  thus  prepare  him  to  benefit  science, 
whilst  expanding  and  refreshing  his  own  mind. 
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S.  Marih 

SECTION     CUTTING :     a  Practical  Guide  to  the  Preparation 

and  Mounting  of  Sections  for  tbe  Microscope,  spfcial  prominence  being 

given  to  the  subject  of  Animal  Sections.     By  Dr.  Sylvester  Marsh. 

Second  Edition,  with  17  Engravings  ....        Fcap.  8vo,  3s.  6d. 


7.  H.  Martin 

.\  MANUAL  OF  MICROSCOPIC  MOUNTING ;  with  Notes 

on  the  Collection  and  Examiitation  of  Objects.    By  John  H.  Martik, 

Member  of  the  Society  of  Public  Analysts,  author  of  "  Microscopic  Objects.'' 

Second  Edition.    With  150  Engravings       ....        8vo,  7s.  6d. 

*.*  TI.e  aim  of  this  wo^  it  to  supply  the  «tndent  with  a  concue  munial  ofUie  pris- 

1.1  pit's  o[  ;nicroM(n»c  mounlins,  and  to  usiit  his  prognsi  in  the  muinal  dexterity,  as  br 

as  illiutiwions  and  woidt  rcDditi  it  ponibla,  nec^sary  \a  their  applicatioo. 

THE  QUARTERLY  JOURNAL  OF  MICROSCOPICAL 
SCIENCE.  (EsiabUshed  in  1852.)  Edited  by  E.  Ray  Lankester,  M.A., 
F.R.S.,  F.L.S-,  Professor  of  Zoology  and  Comparative  Anatomy  in  Univer- 
sity College,  |  London  ;  with  the  co-operation  of  W.T.Thiselton  Dver, 
M.A.,  F.R.S.,  F.LS.,  E.  Klein,  M.D.,  F.R.S.,  and  Adam  Sedgwick, 
M.A  ....  Annual  Subscription,  40s. ;  Single  Ntmibers,  los. 
*,*  Moat  of  the  Memoirs  are  iUustrated  by  Woodcuts  and  LithognphJc  Plates,  numj 

Keing  Coloured.     The  Journal  contains,  in  addition.  Notes  and  Memoranda,  Reriews  of 

tiuiiks,  Quarterly  Chronicle,  and  Procoedingi  of  Societies. 

A.  Chauveau  and  G.  PUming 

CHAUVEAU'S    COMPARATIVE    ANATOMY    OF    THE 

DOMESTICATED  ANIMALS.    Translated  from  the  Second  French 

Edition,  and  Edited  bv  George  Fleming,  F.R.G.S.,  Veterinary  Suigeon, 

Royal  Engineers  ;  Author  of  "  Travels  on  Horseback  In  Mantchu  Tartar)'," 

-sc-snoes   and    Horse- shoeing,''   "Animal   Pl.igucs/'   etc.      \\lth   \io 
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y.  Eivari 

THE     POISONOUS    SNAKES    OF    INDIA.    Compiled  b) 

Joseph  Ewart,  M.D.,  F.R.C.P.,  Surgeon-Major  in  the  Bengal  Army 
President  of  the  Snake  Poison  Comnussion.  With  21  Plates  (19  beinf 
Coloured) Crown  4to,  31s.  6d 


y,  R,  Greene 

TABLES  OF  ZOOLOGY:  indicating  the  Tribes,  Sub-Orders 
Orders,  and  Higher  Groups  of  the  Animal  Kingdom,  for  Students,  Lee 
turers,  and  others.  By  J.  Keay  Greene,  M.D.,  late  Professor  of  Natura 
History  in  the  Queen's  University  in  Ireland.  Three  large  sheets,  5s 
the  set ;  or,  mounted  on  canvas,  with  roller  and  varnished    .        .   12s.  od 

*«*  These  Tables  have  been  carefully  prepared  in  accordance  with  the  present  state  o 
science,  and  with  a  view  to  remove  the  difHculties  which  arise  from  the  various  opinion: 
held  by  different  zoologists. 

r.  H.  Huxley 

A  MANUAL  OF  THE  ANATOMY  OF  INVERTEBRATEE 

ANIMALS.    By  Prof.  Huxley,  LL.D.,  F.R.S.    With  158  Engravings. 

Fcap  8vo,  1 6s 
By  the  same  Author 

A  MANUAL   OF  THE  ANATOMY  OF  VERTEBRATEE 

ANIMALS.    With  1 10  Engravings        ....        Fcap  8vo,  12s 

A/so 

INTRODUCTION  to  the  CLASSIFICATION  of  ANIMALS 

With  Engravings.    Second  Edition.  .        .        .        ,      In  the  Press 


W.  M.  Ord 

NOTES  ON  COMPARATIVE  ANATOMY:  a  Syllabus  o 
a  Course  of  Lectures  delivered  at  St.  Thomas's  Hospital.  By  William 
Miller  Ord,  M.B.  Lond.,  M.R.C.P.,  Physician  to  the  Hospital,  and  Lee 
turer  in  its  Medical  School Crown  8vo,  5s 


y.  Shea 

A  MANUAL  OF  ANIMAL  PHYSIOLOGY.    With  Appendix 

of  Examination  Questions.      By  John  Shea,  M.D.,  B.A.  Lond.     Witl 
numerous  Engravings Fcap  8vo,  5s.  6d 


A,  Wilson 

HE  STUDENT'S  GUIDE  TO  ZOOLOGY 

A  Manual  of  the  Principles  of  Zoological  Science.  By  Andrew  Wilson 
Author  of  *•  Elements  of  Zoology,"  and  Lecturer  on  Zoology,  Edinburgh 
With  Engn^vings Fcap  8vo,  6s.  6d 
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F.  ICMrausch 

AN  INTRODUCTION  TO  PHYSICAL  MEASUREMENTS. 
With  Appendices  on  Absolute  Electrical  Meanirement,  etc  By  Dr.  F. 
KoHLRAUSCH.  Translated  from  the  Second  Geraan  Edition  by  T.  H. 
WALLER,  aA.,  B.  Sc,  and  H.  R.  PROCTER,  F.CS.  Second  Edition.  With 
Engravings.  ....        8ro.     In  tkt  Prtis. 


G.  F.  Rodwell 

NOTES  ON  NATURAL  PHILOSOPHY 
Lectures  delivered  at  Guy's  Hospiul,  by  G.  F.  Rodwell,  F.R-A.S, 
Science  Master  in  Marlborough  College.    With  48  Engravings. 

Fcap  8vo,  5s. 


"  Ai  ui  introdoctoiy  text-book  for  thii   I 
v^imiiuition    [the    Preliniinuy  Sdtntific 
I.B.)  of  the  Univeruty  of  Lcndoti^  it  is 
ittcUiebcEtoDCwelMveMeD  .    .    The  | 


'  Notei '  chiefly  consist  of  Indd  and  ax 
ciae  ddinltioiu.  and  evsrywhere  bristle  wit 
the  darivuioni  of  scientitic  terms.  "- 
Naturt. 


H.  B.  Baiiden 

THE  SPIRIT  OF  NATURE;  being  a  Series  of 
Interpretative  Essays  on  the  History  of  Matter  from  the  Atom  to  the 
Flower.     By  Henry  B.  Baildon,  B.A.,  M.P.S.  .  Post  8vo,  6*. 


A     MANUAL    OF    PHOTOGRAPHIC    MANIPULATION. 
By  Lake  Price.      Second  Edition,  with  numerous  Engravings. 

Crown  8vo,  6s.  6d. 
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C  M.  Tidy 

THE  LONDON  WATER  SUPPLY:  Being  Reports  sub- 
mitted to  the  Society  of  Medical  Officers  of  Health,  on  the  Quality  and 
Quantity  of  the  Water  supplied  to  the  Metropolis.  By  Charles  Meymott 
Tidy,  M.B.,  F.C.S.,  Professor  of  Chemistry,  &c.,  at  the  London  Hospital, 
Medical  Officer  of  Health  and  Public  Analyst  for  Islington. 
For  lo  years  ending  1877, 4to,  2s.  6d. ;  for  1878, 8vo,  6d. ;  for  1879,  8vo,  6d. 


C.  Ekin 

POTABLE  WATER:  How  to  form  a  Judgment  on  the 
Suitableness  of  Water  for  Drinking  Purposes.  Addressed  to  Medical 
Officers  of  Health,  and  Sanitary  Authorities,  &c.  Second  Edition.  By 
Charles  Ekin,  F.C.S.  .  •  .  Crown  8vo,  2s. 


y,  Consiantine 

PRACTICAL    VENTILATION    AND    WARMING.      With 

Illustrations  and  Examples,  and  Suggestions  on  the  Construction  and 
Heating,  &c.,  of  Disinfecting  Rooms  and  Turkish  Baths.  By  Joseph 
CONSTANTINE,  Manchester.    With  52  Engravings  and  Plates    .    8vo,  6s. 


R,  Dunglison 

MEDICAL   LEXICON:    A   DICTIONARY  OF  MEDICAL 

SCIENCE.  Containing  a  Concise  Explanation  of  the  various  Subjects 
and  Terms  of  Anatomy,  Physiology,  Pathology,  Hygfiene,  Therapeutics, 
Pharmacology,  Pharmacy,  Surgery,  Obstetrics,  Medical  Jurisprudence,  and 
Dentistry,  Notices  of  Climate  and  of  Mineral  Waters,  Formulae  for  Officinal, 
Empirical,  and  Dietetic  Preparations  ;  with  the  Accentuation  and  Etymo- 
logy of  the  Terms,  and  the  French  and  other  Synonyms.  By  Robley 
Dunglison,  M.D.    New  Edition,  by  Richard  J.  Dunglison,  M.D. 

Royal  8vo  (1,130  pp.),  28s. 

'*This  title,  ambitious  and  exhaustible  as  it  is,  simply  and  truthfully  describes  this 
most  valuable  and  learned  work,  which  briefly  but  distinctly  gives  an^  one  who  consults 
it,  in  the  most  accessible  form,  a  vast  amount  of  information  on  medical  terminology  of 
all  kinds." — Edinburgh  Medical  Jaurnai, 


R,  G.  Mayfu  and  J,  Mayne 

MEDICAL  VOCABULARY  :  being  an  Explanation  of  all 
Names  and  Phrases  used  in  the  various  departments  of  Medical  Science 
and  Practice,  giving  their  Derivation,  Meaning,  Application,  and  Pro- 
nunciation.    Fifth  Edition  .  .  .        Fcap  8vo,  los.  6d. 


**  We  have  referred  to  this  work  hundreds 
of  times,  and  have  always  obtained  the  in- 
formation we  required  .     .     .     Chemical, 


Botanical,  and  Pharmaceutical  Terms  are 
to  be  found  on  almost  every  page." — 
Chemist  and  Druggist, 
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The  following  Catalogues  issued  by  J.  &  A.  Churchill 
will  be  forwarded  post  free  on  application : 

A.  J.  »t  A.  Omrchilts  General  List  oj  more  than  6cx)  works  on 

Medicine,  Surgery,  Midwifery,  Materia  Mcdica,  Hygiene, 
Anatomy,  Physiology,  C/temistry,  &c.,  &c.,  with  a  complete 
Index  to  their  Titles  for  easy  reference.  N.B.  This  List 
includes  B,  C,  afid  D. 

B.  Selection  from  J.  <t  A.  ChurchiSs  Getteral  List,  comprising 

all  recent  works  published  by  tJtem  on  the  Art  and  Science 
of  Medicine. 
0.     J.&  A.  Churchill's  Catalogtie  of  Text  Books  specially  arranged 
for  Students. 

D.  A  Selected  and  Descriptive  List  of  J.  &  A.  OutrchilTs  works 

on  Chemistry,  Materia  Mcdica,  Pharmacy,  Botany,  Photo- 
graphy, Zoology,  The  Microscope,  and  otltcr  branches  of 
Science. 

E,  The  Half-yearly  List  of  New    Works   and  New  Editions 
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